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FOREWORD 


This  special  report  was  prepared  by  Shell  Development  Company  under 
U.  S.  Air  Force  Contract  No.  AF  33(657)-11096.  The  contract  was  initiated  under 
Project  No.  3 048,  Task  30^001.  The  work  was  administered  under  the  direction 
of  the  Air  Force  Aero  Propulsion  Laboratory,  Research  and  Technology  Division, 
Messrs .  J.  R.  Fultz  and  C.  J.  Johnson,  Project  Engineers. 

The  personnel  of  the  Library  and  Technical  Files  of  the  Emeryville 
Laboratories  were  very  helpful  in  the  preparation  of  this  report,  and  their 
contributions  are  gratefully  acknowledged. 

This  report  is  being  distributed  without  prior  Air  Force  review. 
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ABSTRACT 


# 


A  review  of  the  literature  has  been  made  as  part  of  an  extensive  study 
of  vaporizing  and  endothermic  fuels  for  advanced  engine  application.  Abstracts 
are  presented  for  1086  references  covering  cooling  requirements  of  supersonic 
aircraft,  properties  of  vaporizing  and  endothermic  fuels,  thermal  and  catalytic 
reactions  of  hydrocarbon  fuels,  high  temperature  fuel  stability,  fuel  contamin¬ 
ants  and  additives,  fuel  combustion  characteristics,  physical-chemical  proper¬ 
ties,  heat  transfer  and  flow  behavior,  and  advanced  engine  design. 

The  references  are  arranged  by  author.  Subject  end  source  indexes 
are  provided. 
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LITERATURE  SURVEY  ON  VAPORIZING  AND  ENDOTHERMIC  FU^-g*™ 
ADVANCED  ENGINE  APPLICATION - 


Introduction 

A  thorough  review  of  the  pertinent  literature  has  been  made  ee  part  of 
an  extensive  study  of  vaporizing  end  endothermic  fuels  for  advanced  engine 
application.  Such  a  fuel  must  be  capable  of  acting  as  a  heat  sink  for  the 
aerodynamic  heat  generated  by  aircraft  operating  in  the  tech  3  to  6+  range.  It 
is  intended  that  the  fuel  absorb  the  heat  by  virtue  of  its  sensible  and  latent 

fJs+e?Jot^er!?d?  reaction  capability,  either  thermal  or  catalyzed.  This 
requires  that  the  fuel  have  excellent  thermal  stability  at  tenmeratures  up  to 
its  reaction  temperature  and  that  it  then  react  rapidly  end  cleanly  to  give 
products  which  can  be  burned  effectively  in  the  engine.  Realizable  heat  sink 
capacities,  reaction  rates,  composition  of  the  reaction  products,  and  heat 

transfw  parameters  of  the  fuel  and  products  are  all  inportant  in  the  selection 
of  suitable  fuels. 

„  The  literature  survey  covers  the  subject  areas  central  to  the  utiliza- 
tion  of  vaporising  and  endothermic  fuels,  and  also  includes  some  references  in 
peripheral,  areas  such  as  the  commercial  SST  program,  design  of  test  apparatus, 
and  advanced  engine  design.  Because  endothermic  fuels  may  be  applied  to  engines 
using  supersonic  combustion,  there  are  also  some  references  on  mixing  in  super¬ 
sonic  streams,  ignition  delay,  and  related  subjects. 

The  references  cited  include  principally  reports  of  government- 
sponsored  research,  most  of  which  were  obtained  from  the  Defense  Documentation 
technical  translations  obtained  through  the  Foreign  Technology  Division 
aiwJ  DDC,  and  papers  published  in  the  open  literature.  The  latter  were  discovered 
through  a  search  of  Chemical  Abstracts,  vol.  50  (1956)  through  vol.  59  (1963) : 
Engineering  Index,  1945  through  June  1964;  Applied  Mechanics  Review,  vol.  1  (1948) 
hrough  vol.  17  (April  1964);  and  International  Aerospace  Abstracts,  vol.  3  (1963). 

.  4  The  classified  literature,  as  well  as  the  unclassified,  was  searched 

obtain  pertinent  references.  For  those  classified  reports  which  are  included 
in  this  survey,  an  unclassified  abstract  is  presented  if  one  was  available  or 
could  oe  prepared.  Otherwise  no  abstract  is  given. 

_  +uThUef?re?ce®  ?®ve  1,6611  arranged  alphabetically  according  to  the  last 
name  of  the  principal  author,  and  serial  numbers  have  been  assigned  for  simplicity 
in  indexing.  Indexes  are  provided  so  that  references  may  be  located  by  subject 
matter  or  by  names  of  secondary  authors.  Additional  indexes  list  reports  of 
government  in-house"  studies,  and  reports  of  government-sponsored  research 
arranged  by  contracting  agency  and  contract  number,  and  by  contractor. 
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0181, 

0104, 

0445, 

0768, 

0872, 

0966, 

1046, 

1048, 

10l*9 

Coker  Tests 

0037, 

0038, 

0062, 

0086, 

OO87, 

0088, 

0101, 

0129, 

0178, 

0181, 

0196, 

0197, 

0211, 

0258, 

0259, 

0360, 

0381, 

0451, 

0454, 

0455, 

0487, 

0489, 

0’*91, 

0567, 

0569, 

0667, 

0673, 

0674, 

0768, 

0819, 

0831, 

0832, 

1046 

Small* 

-scale 

Tests 

0010, 

0037, 

0038, 

0039, 

0061, 

0070, 

0087, 

0153, 

0168, 

0171, 

0184, 

0201, 

0381, 

0445, 

0449, 

0451, 

0452, 

0453, 

0454, 

0455, 

0487, 

0489, 

0491, 

0494, 

0525, 

0558, 

0569, 

0587, 

0588, 

0611, 

0621, 

0625, 

0626, 

0670, 

0782, 

0791, 

0792, 

0804, 

0819, 

0832, 

0837, 

0846, 

0860, 

0872, 

0936, 

1011, 

1021 

Data  for  Various  Fuels 

0124, 

0130, 

0146, 

0170, 

0171, 

0182, 

0256, 

Q329, 

0360, 

0581, 

0442, 

0445, 

0452, 

0453, 

0488, 

0557, 

0567, 

0569, 

0621, 

0625, 

0626, 

0665, 

0819, 

0829, 

0837, 

0846, 

0860, 

0872, 

<329, 

0936, 

0966, 

0973, 

1046 
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Processes  for  Improvement 

0037,  0287,"  6426,  0U+5,  0625,  0626,  0674,  0782,  0835,  0872,  1011,  1064, 
IO65 


Fuel  Contaminants 

0013,  0042,  OO53,  OO58,  0078,  0081,  0084,  0092,  0093,  0094,  0095,  0099, 

0100,  0122,  0132,  0140,  0147,  0149,  0152,  0153,  0162,  0163,  0164,  0167, 

0171,  0202,  0203,  0204,  0209,  0222,  0237,  0273#  0285,  0312,  0315,  0317, 

0331,  0374,  0375,  0379,  0382,  0383,  0413,  0427,  0446,  0450,  0485,  0489, 

0512,  0513,  0514,  0535,  0542,  0552,  0553,  0554,  0557,  0574,  0586,  0603, 

0606,  0609,  0623,  0625,  0649,  0674,  0698,  0701,  0711,  0737,  0759,  0767, 

0769,  0770,  0791#  0808,  0813,  0849,  0860,  0862,  0898,  0903,  0904,  0914, 

0915,  0937,  0985,  0986,  0995,  1010,  1016,  1036,  1041,  IO63,  IO69 

Water 

00557  0140,  0171,  0285,  0J12,  0315,  0331,  0383,  0450,  0513,  0535,  0552, 
0555,  0574,  0603,  0759,  0769,  0808,  0813,  0903,  0904,  io4i 

Oxygen,  Nitrogen,  and  Sulfur-containing  Compounds 

0078,  0095,  0099#  0100,  0202,  0203,”  0427,  0485,  &-89,  0609,  0791,  0813, 
0860,  0903,  0904,  0937,  0995,  IO69 

Metals 

0053,  0084,  0147,  0171,  0450,  0625,  0674,  0711,  0767,  0903,  1010,  1063 


Surfactants 

6  681,  0413 

Microorganisms 

0013,  0042,  0092,  0093,  0094,  0132,  0162,  0163,  0164,  0204,  0222,  0273, 

0317,  0374,  0375,  0379,  0382,  0413,  0514,  0542,  0554,  0606,  0623,  0649, 

OTTO,  '>349,  0862,  0898,  0914,  0915,  0985,  0986,  1016 

Sources 

0147,  0203,  1041 


Effects 

0078,  0095,  0122,  0162,  0171,  0203,  0209,  0237,  0379,  0382,  0427,  0649, 
0674,  0711,  0769,  O808,  0813,  0862,  0898,  0903,  0904,  0937,  0995 

Allowable  Concentrations 
0315,  0813,  1036 


Removal 

0081,  0147,  0155,  OI63,  0164,  016T,  0209, 
0552,  0553,  0603,  0606,  0649,  0769,  0808, 


0315,  0382,  0450,  0513,  0535, 
1016,  103i\.  1041 


■ 


Fuel  Additives 

0042,  0059,  0068,  0133,  0163,  0164, 
0219,  0248,  0274,  0293,  0336,  0363, 
0445,  0446,  0449,  0450,  0476,  0487, 


0171,  0189,  020V  0202,-  0212,  0218, 
0378,  0383,  0396,  0427,  0428,  0437, 
0489,  0513,  0557,  0582,  0583,  0584, 


* 
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Anti-icing  Additives 
0396J  cij7,  0450,  0603,  OT59 

Anti— static  Additives 

Io4i - 

Corrosion  Inhibitors 

0202,  0363,  0404,  0445,  0450,  0603,  0872,  1068 

Oxidation  Inhibitors 

SE  sa  3S  %  %  »  Sg;  §g;  S  SS  Sf  "*• 

Metal  Deactivators 

0383.  o44r.  n6o«T“  r\Cry\.  /xO~1.  « _ 


°W,  0445,  0625,  0626,  0674,  0874,  1010 

Stability  Improvers 

0171,  0202,  0363,  0445,  0449,  0&6,  0865,  0872,  1065,  1068,  10© 


Biocides 


>,  0164,  0204,  0396 


Combustion  Characteristics 

ooo4,  0005,  0009,  0011,  0012, 
0057,  OO59,  OO69,  OO75,  0076, 
0109,  0121,  0123,  0125,  0126, 
0221,  0227,  0228,  0229,  0231, 
0278,  0286,  0288,  0290,  0294, 
0311,  0313,  0314,  0321,  0322, 
0349,  O35O,  0351,  0352,  0353, 
0399,  0405,  0406,  0407,  0408, 
0439,  0440,  0441,  0443,  0446, 
0465,  0467,  0479,  0483,  0484, 
°516,  0517,  0518,  0519,  0520, 
0538,  0545,  0546,  0547,  0548, 
0596,  0604,  0610,  0612,  0620, 
0643,  0646,  0647,  0648,  0653, 
0677,  0681,  0682,  0683,  0684, 
0710,  0713,  0717,  0732,  0737, 
0797,  079 8,  0799,  0800,  0801, 
0826,  0828,  0833,  O839,  0853, 
0900,  0901,  0902,  0903,  0905, 
0926,  0927,  0928,  0930,  0943, 
1000,  1001,  1002,  1003,  1007, 
1033,  1039,  io4o,  1042,  1043, 
1055,  1056,  1057,  1059,  1065, 
1085,  1086 


.  0018, 

.  0085, 
0138, 
0234, 

0896, 

0323, 

0354, 

0409, 

0448, 

0489, 

0521, 

0555, 

0622, 

0654, 

0685, 

0740, 

0805, 

0855, 

0907, 
0955, 
1017, 
1044, 
1066,  : 


.  0029, 
0089, 
0145, 

0248, 

0297, 

0326, 

0355, 

0410, 

0457, 

0498, 

0522, 

0562, 

0630, 

0655, 

0686, 

0761, 

0806, 

0860, 

0908, 

0957, 

1018, 

1045, 

1077, 


,  0030, 
0090, 
0156, 
0253, 
0298, 
0329, 
0357, 
04 18, 
0458, 
0499, 

0523, 

0571, 

0631, 

0656, 

0698, 

0762, 

0810, 

0867, 

0911, 

0958, 

1022, 

1047, 

1080, 


.  0033, 
009  6, 
0157, 
0255, 
0299, 
0331, 
0361, 
0419, 
0459, 
0504, 
0524, 
0572, 

0638, 
0658, • 
0701, 
0775, 
0811, 
0873, 
0912, 
0960, 
1026, 
1050, 
1081,  : 


0034, 

0097, 

0158, 

0264, 

0301, 

0332, 

0387, 

0424, 

0460, 

0505, 

0528, 

0573, 

0640, 

0659, 

0703, 
0783, 
0812, 
0878, 
0913, 
0984, 
1027, 
1051, 
1082,  : 


0035, 

0098, 

0199, 

0276, 

0305, 

0336, 

0388, 

0431, 

0461, 

0506, 

0531, 

0579, 

o64l, 

0675, 

0707, 

0784, 

08l4, 

0879, 

0919, 

0987, 

1031, 

1052, 

1083, 


.  oo4i, 
0104, 
0213, 
0277, 
0310, 
0342, 
0393, 
0434, 
0462, 
0515, 
0532, 
0590, 
0642, 
0676, 
0708, 
0796, 
0816, 
0880, 
0922, 

0988, 

1032, 

1054, 

1084, 


*. 

i- 


■ 
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Combustion  Efficiency 

9PJJ'  0145,  0213,  0290,  0310,  0311, 

0410,  0467,  0484,  0532, 

0703,  0710,  0762,  0783,  0784, 

0930,  0943,  095*;,  0960,  1026,  1031,  1032, 

Luminosity  and  Smoking  Tendency 

p  Sfc  SE  S8:  p;  sgHg- 

ft  ft  ft-  «»■ *5:  ft: 


0322,  0353,  0387,  03 88,  0406, 
0555,  0573,  0612,  0620,  0676, 
0796,  0833,  0839,  0867,  0873, 
1043,  IO65,  1077,  IO85,  1086 

0329,  0357,  0406,  0407,  0408, 
0604,  0620,  0638,  0675,  0686, 
0901,  0902,  0903,  0955,  1051, 


Deposit  Formation 

tS  if;  S;  i;  g  S  a  a  a  a 

Ignition  Properties 

If  1 1 1 1 1 1  §:  1 1  s  s 

E:  II S  i;  If  If  II  I|  <§  S;  Sf  II 

llllfllfpll 

ft-  ft.  ft.  ft:  ft:  IS:  !Si;  ¥£:  ffi: »  s  «■ 


0035, 

0109, 

0276, 

0314, 

0355, 

0460, 

0515, 

0538, 

0641, 

0684, 

0800, 

0905, 

0987, 

1032, 

1082, 


0041, 
0121, 
0277, 
0321, 
0357, 
046l, 
051 6, 
0546, 
0642, 
0685, 
0801, 
0908, 
0988, 
1043, 
IO83, 


Physical— Chemical  Properties 
Thermodynamic  Properties 

0001,  0016,  0017,  0027,  0028,  0058,  0059, 

01o8,  0l44,  0l45,  °154'  0161,  0188, 
0282,  0283,  0292,  0329,  0358,  0369,  O383, 

0537,  0578,  0581,  0594,  0600,  0619,  0648, 
°719,  0736,  0737,  0746,  0752,  0758, 
0866,  0868,  0873,  0936,  0958,  0961,  0987, 


0059, 

0123, 

0278, 

0326, 

0361, 

0462, 

0517, 

0547, 

0643, 

0708, 

0806, 

0911, 

1000, 

1047, 

1084, 


OO69,  0075, 
0125,  0156, 
0288,  0290, 
0331,  0332, 
0393,  0399, 
0465,  0467, 
0518,  0519, 
0548,  0571, 
0646,  0647, 
0713,  0717, 
0814,  0816, 
0912,  0913, 
1001,  1002, 
1050,  1054, 
IO85,  1086 


0072, 

0213, 

0415, 

0652, 

0774, 

1044, 


0073, 

0235, 

0421, 

0681, 

0775, 

1060, 


0080, 

0237, 

0443, 

0700, 

0838, 

IO65, 


OO83,  0085, 
0280,  0281, 
0495,  O503, 
0701,  0709, 
0860,  0861, 
1077 


Transport  Properties 

ialS;  si  5  i;  g;  i;  §  a  a 

Heat  Transfer  and  Flow  Behavior 

TlflililSiSt 


0306,  0308,  0324,  0327, 
0380,  0390,  0391,  0392, 
0438,  0439,  0440,  0447, 
0544,  0547,  0549,  0559, 
0617,  06l8,  0628,  0632, 
0748,  0757,  0763,  0771, 
0825,  0850,  0858,  0866, 
0909,  0918,  0923,  0925, 
0998,  0999,  1003,  1004, 
1072 


0337,  0338,  0342,  0348, 
0394,  0412,  0414,  0420, 
0463,  0492,  0495,  0510, 
0560,  0561,  0564,  0565, 
0634,  0635,  0644,  0652, 
0772,  0776,  0807,  0809, 
0870,  0875,  0877,  0878, 
0944,  0945,  0946,  0955, 
1012,  1013,  1014,  1025, 


0356,  0364,  0371, 
0422,  0425,  0430, 
0511,  0529,  0530, 
05 66,  0594,  0595, 
0716,  0731,  0738, 
0817-  0818,  0822, 
0882,  C883,  0894, 
0977,  0989,  0996, 
1033,  1038,  1070, 


0373, 

0432, 

0531, 

0601, 

0741, 

0823, 

0897, 

0997, 

1071, 


Single-phase  Heat  Transfer  and  Flow 

0004,  0064,  OO69,  0070,  0083,  0114,  0115, 
0210,  0233,  0256,  0263,  0272,  0284,  0295, 
0422,  0425,  0430,  0439,  0440,  0492,  0493, 
0561,  0566,  0601,  0616,  0688,  0699,  0731, 
0809,  0822,  0823,  0858,  0875,  0877,  0878, 
0925,  0955,  0977,  0989,  1003,  1014,  1025, 


0119, 

0327, 

0510, 

0741, 

0897, 

1038, 


0120,  0141,  0158, 
0373,  0390,  0400, 
0511,  0530,  0531, 
0748,  0757,  0763, 
09C9,  0910,  0918, 
1072 


0205, 

C4l4, 

0547, 

0776, 

0923, 


Heat  Transfer  to  Supercritical  Fluids 

0118,  0206,  0210,  0342,  0380,  0392,  0716,  0738,  0850,  0866,  0946 


Two-phase  Heat  Transfer  and  Flow 
0054,  0055,  0065,  0070,  0074,  0112,  0136,  0142, 

0303,  0306,  0308,  0324,  0337,  0338,  0356,  0371, 

0447,  0463,  0529,  0530,  0544,  0549,  0559,  0560, 

0635,  0644,  0738,  0817,  0818,  0825,  0870,  0882, 

0946,  0996,  0997,  0998,  0999,  10C4,  1012,  1013, 


0186,  0200,  0256,  0284, 
0373,  0420,  0422,  0438, 
0595,  0628,  0632,  0634, 
0883,  0894,  0944,  0945, 
1070,  1071 


Calculation  Methods 

0113,  0115,  0324,  0371,  0394,  0425,  0438,  0510,  0561,  0763,  0910,  0944 


Design  and  Manufacture  of  E< 


00657 

0186, 

0223, 

0356,  0390,  0447, 

0977 

Advanced  Engines 

0076, 

0025, 

0031, 

0032, 

0090, 

0102,  0111, 

0121, 

0133, 

0157, 

0166, 

0173, 

0189, 

0190, 

0199, 

0217, 

0220, 

0221,  0224, 

0225, 

0229, 

0230, 

0231, 

0234, 

0262, 

0277, 

0294, 

0311, 

0323, 

0376,  0391, 

0403, 

0433, 

0434, 

0439, 

0440, 

0475, 

0551, 

0562, 

0563, 

0585, 

0602,  0610, 

0631, 

0633, 

0636, 

0675, 

0682, 

0707, 

0717, 

0742, 

0761, 

0773, 

0780,  0805, 

0806, 

0813, 

0896, 

0903, 

0904, 

0917, 

0935, 

0956, 

0959, 

0967, 

0984,  1023, 

1024, 

1045, 

1078  ' 

Turbine 

0166, 

0225, 

026;>, 

0403, 

0682, 

0857 

Bam  Jet 

0025, 

0031, 

0032, 

0090, 

0102, 

0111,  0157, 

0173, 

0190, 

0199, 

0221, 

0224, 

0225, 

0229, 

0230, 

0231, 

0234, 

0277,  0294, 

0323, 

0376, 

0434, 

0563, 

0585, 

0602, 

0610, 

0631, 

0633, 

0675, 

0707,  0717, 

0742, 

0773, 

0780, 

0805, 

0806, 

0896, 

0917, 

0957, 

0959, 

0984, 

1023,  1078 

Materials 

0813,  0903,  0904,  0935 
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Abas-zade,  A.  K.  and  Akhmedov,  A.  0.,  HEAT  CAPACITIES  OF  SOME  PARAFFINIC  HYDROCARBONS  IN 
THE  LIQUID  STATE.  Akademiya  Nauk  Azerbaidzhanakoi  SSR.  Doklady,  JL8,  no.  4,  15-18/  (1962). 
(CA  57,  15410a,  1962). 

t 

Hea';  capacities  of  the  paraffin  hydrocarbons  C7Hle,  CtHlt,  C9H,e,  C10H1#,  C18Htl,  and 
ci«hj*  were  determined. at  50,  70,  and  90*.  The  accuracy  of  the  method  was  checked  with 
benzene,  toluene,  and  distilled  H80.  The  values  obtained  at  a  single  temperature  varied 
within  A$.  An  equation  is  given  for  the  molar  heat  capacity  of  paraffin  hydrocarbons: 
cn,t  -  C5  t  +  (n  -  5)AC,  where  Ac  -  8  cal./mole/*C.  and  Cn  t  and  C^  are  the  molar  heat 
capacities  of  a  liquid  paraffin  hydrocarbon  with  n  C  atoms’ and  n-pentane,  respectively, 
at  the  given  temperature.  Experimental  and  calculated  values  show  satisfactory  agreement. 
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Adamenkova,  M.  D. ,  and  Poltorak,  0.  M. ,  DEPENDENCE  OF  THE  CATALYTIC  PROPERTIES  OF 
PLATINISED  SILICA  GELS  ON  THE  CONDITIONS  OF  THEIR  PREPARATION.  Russian  Journal  of 
Physical  Chemistry,  37,  no.  6,  741-2  (1963). 


The  catalyst  samples,  prepared  by  adsorbing  platinum  ammoniate  on  silica  gel  resulting 
from  the  hydrolysis  of  silicon  tetrachloride,  were  dried,  reduced,  and  aged  under 
different  conditions.  They  were  tested  with  respect  to  their  activity  in  the  decompo¬ 
sition  of  hydrogen  peroxide.  The  results  showed  that  the  length  of  adsorption  time, 
the  temperature  of  the  drying  and  reducing  operations,  and  aging  time  all  have  a  signi¬ 
ficant  effect  on  catalytic  activity.  Some  samples  were  three  times  as  active  as  others. 
The  curve  of  specific  activity  vs.  platinum  content  of  the  catalyst  had  two  horizontal 
steps,  at  0.5-3. 5%  and  3.5-1%  platinum,  respectively,  rather  than  a  continuous  slope. 


Adams,  H.  W.  (Douglas  Aircraft),  TEMPERATURE  PROBLEMS  OF  EQUIPMENT  IN  HIGH  SPEED 
AIRCRAFT.  American  Society  of  Mechanical  Engineers.  Transactions,  ££,  755-40  (1955). 


This  paper  takes  an  over-all  look  at  the  heat  problem  facing  the  equipment  in  the  high¬ 
speed  aircraft  of  the  future.  It  discusses  briefly  the  basic  problem  -  the  high 
temperatures  that  result  when  a  body  moves  rapidly  through  the  air;  the  kind  of  air- 
plant  and  equipment  that  might  be  faced  with  the  problem;  methods  of  combating  the 
problem;  and  the  alternatives  that  are  available  to  the  airplane  designer.  Up  to 
speeds  of  2  or  3  times  the  speeds  that  we  are  now  flying,  aircraft  need  not  be  limited 
by  the  high  temperatures  encountered.  The  use  of  insulated  aluminum  structures  at 
modest  supersonic  speeds  is  considered.  Values  of  expected  heat  input  for  various 
types  of  insulated  surfaces  are  given.  Brief  mention  is  made  of  possible  use  of  fuel 
as  coolant. 
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IGNITION  AND  COMBUSTION  IN  A  IAMIMAR  MIXING  ZONE 
igy ,  Jet  Propulsion  Laboratory*  Report  No.  20-79, 
Contract  DA  04-495-ORD-18,  ORDCIT  ProJ.,  June  19 


Johnson,  J.  E.  and  Car  hart ,  H.  W.  (0.  8.  Naval  Resear* 
CAL  STRUCTURE  (Ml  SPONTANEOUS  IGNITION  OP  HYDROCARBONS 
lgineering  Data,  _6 ,  613-19  (1981). 


The  general  purpose  of  this  investigation  was  to  study  the  influence  of  chemical  structure 
on  the  spontaneous  ignition  processes.  Specifically,  the  influence  of  c^lnl*nf*JV 
chain  branching,  unsaturation,  and  of  cyclic  and  aromatic  structures  on  the  preignition 
processes  was  examined  by  measuring  internal  gas  temperature  and  oxygen  consumption. 

In  addition  to  minimum  ignition  temperature  in  air  for  cool-  or  hot-flame  ignition, 
minimum  reaction  temperature,  preignition  temperature  range,  temperature  rise,  and 
oxygen  consumption  at  ignition  were  measured.  A  correlation  between  these  values  and 
ease  of  oxidation  and  ignition  was  noted. 


The  relative  activities  of  20  supported  nickel  catalysts  ror  tne  aenyarogen»tioi 
cyclohexane  were  examined.  The  best  carriers  appeared  to  be  kieselguhr  and  indi 
Ai20j.  The  method  of  placing  nickel  on  the  carrier  did  not  appear  to  influence 
catalyst  activity. 
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Agronamov,  A.E.  and  Mishchenko,  A.  P.,  DEPENDENCE  OF  THE  CATALYTIC  ACTIVITY  OE  THE 
POROSITY  OP  THE  Co-SiO,  CATALYST.  IV.  Moskovskil  Unlversltet.  Vertnik.  Seriya  XI: 
Khlmlya,  15,  no.  1,  35-9  (1960).  (CA,  20446f). 

In  the  dehydrogenation  of  cyclohexane  over  cobalt-silica  catalysts  of  various  pore  radii, 
the  activity  was  highest  in  the  catalyst  with  a  pore  radius  of  88  A.  In  addition  to  the 
main  reaction  of  benzene  formation,  cleavage  of  the  cyclohexane  ring  and  biphenyl  formation 
were  observed.  The  activation  energy  in  the  dehydrogenation  reaction  varied  from  5700  to 
8500  cal. /mole  and  was  highest  for  catalysts  with  smallest  pore  radius. 


Akiyoshi,  3.,  Matsuda,  T.,  Yaaashlta,  0.  and  Pujii,  M.,  AR0MATIZATI0N  OP  2-ETHYIHEXANE  AID 
3-METHYIHEFTANE.  Kogyo  Kagaku  Zasshi,  59,  446-9  (1956).  (CA,  52,  3704e). 


2-Ethylhexane  and  3-methylheptane  were  reacted  over  ohromia  on  alumina  and  molybdena  on 
alumina  catalysts  at  450*-575*C.  Maximum  conversion  to  aromatics  was  observed  at  about 
500*C.  The  rate  of  conversion  to  aromatics  was  greater  with  the  molybdena  oatalyst  below 
500*  and  with  the  chromia  catalyst  above  500*.  In  general  2-ethylhexane  had  a  greater 
tendency  to  aromatize  than  did  3-methylheptane. 


Albright,  R.  E.,  Heath,  D.  P. ,  and  Thena,  R.  H.  (Socony-Vacuum  Laboratories),  FIAME 
VELOCITIES  OP  LIQUID  HYDROCARBONS.  Industrial  and  Engineering  Chemistry.  44,  no.  10, 
2490-6  (1952). 

The  paper  describes  results  of  an  experimental  study  of  fuel  flame  propagation  rate, 
minimum  ignition  energy,  flame  temperature  characteristics  and  quenching  effect  of 
relatively  cold  surfaces  on  laminar  gas  flames  for  normally  liquid  hydrocarbons. 
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?*•  Whi8man'  M)  L*»  Schwart*,  F.  «.,  US»  OF  TRITIUM  TRACER  TECHNIQUES  1* 
STUDIEu  OF  GASOLINB  STORAGE  STABILITY .  U.S.  Bureau  of  Mines,  RI  6373,  1964. 
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Radioactive  tracer  techniques  were  used  to  Investigate  compounds  that  cause  gw  formation 
in  gasoline  during  storage.  A  labelled  organio  compound  was  blended  into  an  unstable 
gasoline  and  stored  at  100*F  for  16  weeks.  The  amount  of  test  compound  converted  to  gum 
was  determined  by  liquid  scintillation  oountlng  on  the  recovered  gum.  70  compounds  of 
various  types  were  studied.  Order  of  decreasing  reaotivltyj  sulfur  compounds,  nitrogen 
compounds,  polycyclic  hydrocarbons,  olefins,  alkylbensenes,  and  saturates.  Order  of 
decreasing  percentage  of  each  compound  in  the  gumt  monoolefins,  alkylbensenes,  sulfur 
compounds,  polycyclic  hydrocarbons,  nitrogen  compounds,  diolefins. 


Allen,  H. ,  Jr.  and  Fletcher,  E.  A.,  COMBUSTION  OF  VARIOUS  HlCfflUf  REACTIVE  FUELS  H  A 

3.84-  BY  10-INCH  MACH  2  WIND  TUNNEL.  U.  S.  National  Aeronautics  and  Space  Administration, 
Memo  1-15-59E,  April  1959.  28  pp.  * 


Attempts  were  made  to  burn  a  number  of  highly  reactive  fuels  below  the  top  wall  of  a  Each 
2  wind  tunnel.  Of  the  fuels  Investigated  the  following  were  successfully  burned  and 
gave  associated  pressure  rises:  aluminum  borohydrlde,  pentaborane ,  mixtures  containing 
up  to  41  percent  JP-4  fuel  In  aluminum  borohydrlde,  and  JF-4  fuel  piloted  by  an 
borohydride  flame.  When  water  was  Injected  along  with  trimethyl  and  diethyl 

aluminum  hydride,  the  combustion  of  these  two  fuels  could  also  be  acco^llshad.  Studies 
probing  the  combustion  region  with  water  Injections  Indicated  that  the  flow  downstream 
of  the  flame  front  is  subsonic  and  recirculating. 


Allen,  H.,  Jr.  and  Fletcher,  E.  A.,  A  STUDY  OF  THE  COMBUSTION  OF  ALUMINUM  BOROHYDRIDF 

2  t  SUPKRSONIC  WIND  TUNNEL.  U.S.  National  Advisory  Committed  for  Aeronautics, 

TN  D-296,  Jhxy  I960. 


The  oonbustlon  of  aluminum  borohydrlde  in  a  Mach  2  alrstream  was  studied  by  analysing 
gas  samples  taken  from  the  stream.  The  combustion  efficiency  was  high.  The  increase  of 
the  lateral  surface  area  of  the  combustion  region  was  found  to  be  dependent  upon  the 
degree  of  mixing  of  fuel  and  its  combustion  products  with  air.  In  the fisme  sons  where 
there  was  insufficient  oxygen  for  complete  combustion,  the  metal  components  of  the  fuel 
appeared  to  burn  preferentially  to  the  hydrogen  component. 
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Allred,  R.C. ,  FIRST  QUARTERLY  REPORT.  Continental  Oil  Company  Report,  U.S.  Army  Contract; 
DA-18- 064-AMC-47-A,  October  1,  1962  to  January  1,  1963.  (AD  335674),  R1P0RT  CIAS3IFIBD 
SECRET. 


Sixty  microbial  florae  are  being  screened  for.  their  ability  to  utilise  hydrocarbon  fuels, 
An  attempt  is  being  made  to  find  the  optimum  fuel/nutrient  media  for  maximum  hydrocarbon 
utilization.  No  conclusions  can  be  drawn  from  the  work  thus  far. 


Altenburg,  K. ,  ZUR  WARMBIEITFAHI 1KEIT  ISOflTRER  AUCANE.  Zeitschrift  fur  Phyelkalleche 
Chemie,  223,  no.  5/6,  429-32  (1963). 


Available  experimental  values  for  five  C( ,  two  C§,  and  two  C»  normal  and  branched  alkanes 
are  compared  with  values  calculated  by  a  published  equation,  and  the  ratio  of  heat  con¬ 
ductivities  of  the  normal  end  branched  Isomers  is  shown  to  depend  linearly  on  the  ratio 
of  the  mean  squares  of  their  molecular  radii. 


Amano,  A.,  and  Uchiyama,  M. ,  (Tohoku  University),  MECHANISM  OF  THE  PYROLYSIS  OF  PROPY¬ 
LENE?  THE  FORMATION  OF  ALIENS.  Journal  of  Physical  Chemistry,  68,  no.  5,  1133-7  (1964) 


On  the  basis  of  an  evaluation  of  reaction  rates  of  a  number  of  related  elementary  reac¬ 
tions,  a  free-radical  chain  mechanism  is  proposed  for  the  pyrolysis  of  propylene  under 
ordinary  cracking  conditions.  In  the  low-temperature  zone  and  at  the  higher  propylene 
pressures,  the  mechanism  predicts  the  production  of  ~143l  of  the  higher  boiling  fraction 
and  a  1.5  order  rate  law;  in  the  high  temperature  zone  and  at  the  lower  pressures,  uni* 
molecular  decomposition  of  the  allyl  radical  to  allene  becomes  important  and. a  first 
order  rate  law  is  obeyed.  When  the  existing  data  are  critically  analyzed  for  both 
product  distributions  and  reaction  rates,  the  results  are  consistent  with  the  proposed 
mechanism;  overestimation  of  the  stabilization  energy  of  the  allyl  radical  may  explain 
the  discrepancies  which  do  exist.  The  analysis  also  indicates  that  the  Szwarc  value  of 
78  kcal/mole  for  tho  bond  dissociation  energy  between  the  allyl  radical  and  hydrogen  may 
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American  Petroleum  Institute.  Division  of  Refining,  BIBLIOGRAPHY  OP  VAPOR  PRESSURE  DATA 
FOR  HYDROCARBONS ,  BIBLIOGRAPHY  HO.  2.  New  York,  1964.  66  PP. 


In  coroiection  with  the  evaluation  of  methods  for  predicting  vapor  pressure  data  for  purs 
hydrocarbons,  an  extensive  literature  search  was  made  for  sources  of  experimental  values. 
The  resulting  bibliography  is  believed  to  be  the  most  complete  available  for  pure  hydro¬ 
carbons,  covering  the  published  literature  to  November  1,  1963.  Presentation  is  in 
two  parts:  a  series  of  seven  tables  listing  the  various  hydrocarbons  and  giving  the 
references  in  chronological  order  along  with  the  range  of  temperatures  covered,  and  an 
alphabetical  author  list  of  the  references. 
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American  Society  for  Testing  and  Materials.  Committee  D-2,  PHYSICAL  CONSTANTS  OF  HYDRO¬ 
CARBONS  TO  Cj*.  ASTM  Special  Technical  Publication  No.  109A,  (Abstract  in: 

Materials  Research. and  Standards,  3,  no.  11,  936-6  (1963). ) 


This  compilation  is  a  revision  and  amplification  of  Aq.  SooT  Resting  flater.  SpfptTBfifet 
Publ.  No.  109  (1950),  on  the  physical  constants  of  hydrocarbons  boiling  below  360  ». 

The  new  constants,  given  in  both  English  and  metric  units,  were  based  on  data  from  API 
Res.  Projects  44  and  45  and  the  work  of  C.  1.  Miller  (Carnegie  Inst.  Technol.)  and^are 
tabulated  separately  for  paraffins*  cycloparaffins;  mono-  and  diolefins ;  cycloolefins* 
acetylenes*  alkylbenzenes,  naphthalene,  indans,  and  tetrahydronaphthalene;  styrenes  and 
indenes;  and  Cj-C,  gaseous  hydrocarbons.  A  key  to  footnotes  (superscripts),  the 
equations  used  for  the  calculated  values,  a  key  to  the  references,  and  a  list  of 
references  are  appended. 


Anagnortou.  S.,  Brokaw.  R.  3.  ana  Butl.r,  }.  H..  BUBCT  OP  CdlCinTRATIOll  OK  lOHmOB 
DEIAYS  FOR  TARIOTS  PUEI^OXYQEN-HITROGEN  MIXTURES  AT  KHVAT3D  TEMPERATURES.  0.  3. 
National  Advisory  Committee  for  Aeronautics,  TN  3887,  December  .1966.  34  pp. 


Ignition  delays  for  mixtures  of  ethane,  n-butane,  isobutane,  hydrogen,  or  propane  with 
oxygen  and  nitrogen  were  measured  at  various  temperatures  and  fuel  and 
trations  using  a  flow  system.  Ignition  delays  for  all  fuels  were  inversely  Proportion¬ 
al  to  fuel  concentration  to  some  power  between  0.6  and  1.7.  They  al s o^ deer eased  sllght- 
ly  with  Increasing  oxygen  concentration  and  decreased  with  increasing  temperature.  Tw 
experimental  procedures  were  used,  and  these  gave  different  absolute  values  for  the 
delay  but  the  trends  observed  were  the  same  by  either  BMthod. 
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m»  effectiveness  of  radletlon  a.  a  .tructural  cooling  teohnlnue  Is  .laaln.d  tar  ..ht«l«. 
which  are  .object  to  large  variation.  In  heating  over  their  TZnT.? 

bo?S  -52  “‘r:  **•*■  *  •»“  transfei^vithiii  iiSES*.™- 

,  *  k  with  and  without  external  insulation  on  areas  of  greatest  a«rodyn—in  hMMn<* 

stantially  greate^thall"?*,0*  ln8Ulatlon  leadB  to  structural  temperature  reductions  sub^* 
stantially  greater  than  those  obtained  without  insulation.  The  results  are  «„ 

S‘“  f0ra-  “d  num,rl0‘1  ““’1”  “-*»*  Wl^l”.  ““h^r^rmgit 


Appell,  H.  R.  and  Berger,  C.  V.  (Universal  Oil  Products),  DECOMPOSITION  OF  HYDROCARBONS 
1^0-f (^).CATALYTI°*  IndU8trlal  -‘  Bngineering  Cheiistry.  ^  „o  f,  ^2 


*8  a  ravlew  *rticle  covering  catalytic  and  theraal  cracking  and  oatalytio  reform  inn 
of  hydrocarbons.  Fifty  references  for  the  years  1957-1958  are  given. 
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Appleby,  w.  0.,  Archibald,  R.  C.,Castner,  R.  C#,  and  Olbson,  J.  W.  (Shell  Develonment) 
HYDROCARBON  FUELS  FOR  SUPERSONIC  AIRCRAFT.  American  Chemical  Society.  Division  of 
Petroleum  Chemistry.  Preprints  £,  no.  4,  C31-7  (September  I960). 

Supersonic  Jet  aircraft  require  fuels  of  high  stability  and  high  reproducibility  of 

U!!  at  f®latively  hi&  temperatures.  Polycyclio  naphthenes  are  promising 
,  of  high  thermal  stability  and  high  net  heat  of  combustion  per  gallon,  which  can 
from  pure  hydrocarbons  and  from  plentiful  refinery  streams  with  high  ' 
reproducibility  of  properties.  Paraffin  fuels  of  low  luminosity  and  high  net  heat  of 
combustion  per  pound  may  be  obtained  from  certain  crude  petroleum  sources  and  via 
!:r~tl0"and  8y"the8i8  ®®thods.  Wien  these  types  of  fuels  are  obtained  from  conven- 

.  I?1  rl  ?®ry  8tream8  th*y  w111  cost  less  than  pure  hydrocarbons  and  more  than  current 

turDine  ruels. 
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_  .  „  .  n«v«n„  t  w  and  Good,  G.  M.,  (Shell  Development),  COKB  fORMATIOIl  IH 

^Uan'oSmleal  Society.  Division  of  Patroleum  Chemistry. 

Preprints  2.  no.  4*  B?1"?1  (September  1260)- 


Coke  formation  in  catalytic  cracking  proceed.  through 

wlth'thel^baalcity1^110^!  mechanist l^lmpllcat ions  of  this  are  discussed  for  sever.!  of 
the  aromatics  studied. 


Appleby ,  V.  0..  Olbson.  ,.  ...  . -  ^ 

CATALYTIC  CRACKINO.  Industrial  and  Engineering  Chemistry  rr  6* 

1,  no.  2,  102-10  (12§2). 


Coke  formation  over  catalyst,  appe-a  to  occur^y  Jla 

rr^rir.-1^ 

dependent  mainly  on -“.’’of^iynuol.at  Iromatlc.  »hloh  exhibit  the  turbo.tr.tlc  graphlter 
itTOO™ M  of* co“.  from  other  sources.  The  tendency  to  form  ooke  appears  to  Increase 
with  substitution  of  the  aromatic  nucleus. 


SSc »  m2-<£oi» .f'lTSf! SS5K,,wE5S*— 

Engineering  Chemistry,  44,  no.  8,  1811-17  \125V  • 
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a.„.1Hnn  and  increased  amounts  of  methane,  ethane,  and  etnyiene  were 
thermal 1  (free-radical  )*  cracking  appeared  to  occur  at  the  higher  temperatures. 
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Arem,.  M.  (Israel  Institute  of  Technology),  A  HYPERSONIC  RAMJET  USING  A  NORMAL  DETONATION 

WAVE.  Israel.  Research  Council.  Bulletin.  Seotion  C,  8C,  35-46  (February  I960) . 

,  .  ■  u  '  vrf.'i  ,  •  I*.'  '*  J  ■  V  *•  ‘ '  ’  Si’-. /,■. 

The  utility  of  conventional  ramjets  at  hypersonic  speeds  is  seriously  limited  due  to  per¬ 
formance  deterioration  and  growing  structural  complexity,  as  flight  speed  increases.  Some 
of  the  associated  problems  can  be  alleviated  by  operating  the  engine  combustion  chamber 
at  supersonic  mean  inlet  velocities.  The  governing  equations  for  engine  performance  with 
a  normal  detonation  wave  in  the  combustion  chamber  are  derived,  and  the  flight  regime  for 
which  combustion  through  normal  detonation  is  possible  is  investigated.  *  Performance  of 
an  ideal  detonative  ramjet  \sing  acetylene  fuel  is  presented  for  flight  Mach  numbers  of  6 
to  10.  A  ramjet  engine  configuration  is  suggested  for  performance  with  normal  detonation. 
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Areshidze,  Kh.  I.  and  Chivadze,  0.  0.,  PREPARATION  OP  C2-C4  MONOMERS  BY  THE  PYROLYSIS 
OP  HYDROCARBON  MIXTURBS  SEPARATED  PROM  PETROLEUM.  Nef tekhimiya,  £,  no.  4,  518-22 
(1963). 
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The  pyrolysis  of  hydrocarbon  fractions  of  n-heptane  and  of  methylcyclopentane- 
cyclohexane  have  been  studied.  The  results  of  the  thermal  decomposition  of  n-heptane 
fraction  show  that  the  concentration  of  olefins  and  dienes  of  the  composition  Og-Ch 
is  56.3*,  of  which  the  ethylene  fraction  ts  26.6*.  The  results  of  the  pyrolysis  of 
methyl cyclopentane  and  cyclohexane  differ  from  the  pyrolysis  of  n-hexane.  At  a  temper¬ 
ature  of  735 *C,  the  content  of  olefine  and  diene  fractions  of  the  composition  C2-O4 
is  64.9*,  which  contains  18.7*  of  butadiene.  The  maximum  oontent  of  olefins  and 
dienes  from  the  thermal  decomposition  of  cyclohexane  and  methyloyolopentane  at  a 
temperature  of  730*C  was  73.7*  and  a  maximum  content  of  butadiene  in  the  gas  at  735*0  was 
18.6*. 


Armstrong,  0.  T.,  Pano,  L. ,  Jessup,  R.  S.,  Marantz,  S.,  Mears,  T.  W.,  and  Walker,  J.  A. 

(U.  S.  National  Bureau  of  Standards),  NET  HEAT  OP  COMBUSTION  AND  OTHER  PROPERTIES  GP 
KEROSINE  AND  RELATED  COMPOUNDS.  Journal  of  Chemical  and  Engineering  Data,  .7*  n0-  1* 
107-16  (1962). 

The  work  described  was  undertaken  to  provide  accurate  information  on  fuels  boiling  in 
the  kerosine  range,  including  net  heat  of  combustion,  aniline  point,  API  gravity,  hydro¬ 
gen,  carbon,  and  sulfur  oontent,  and  composition  in  terms  of  hydrocarbon  types.  Speci¬ 
fications  were  previously  established  as  MIL-P-25578A  (USAP)  for  Rocket  Engine  Fuels, 
grade  RP-1,  but  few  commercial  products  meet  them.  The  results  of  the  present  work  pro¬ 
vide  a  basis  for  possible  modification  of  the  above  specifications  and  also  information 
of  Interest  in  connection  with  estimating  net  heat  of  combustion  of  a  hydrocarbon  fuel 
from  more  easily  measured  properties .  As  in  previous  work  on  other  fuels,  it  is  shown 
that  for  a  given  class  of  fuels,  net  heat  of  combustipn  can  be  reported  to  a  fair  degree 
of  approximation  by  a  linear  function  of  any  one  of  the  following  fuel  properties; 
aniline  point,  API  gravity,  product  of  aniline  point  and  API  gravity,  and  per  cent  hydro¬ 
gen. 
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Armstrong,  Q.  T.,  Jessup,  R.  3.,  and  Kears,  T.  V.  (US.  National  Bureau  of  Standards), 
NET  HEAT  OF  COMBUSTION  OF  AVIATION  GASOLINE  AND  ITS  CORRELATION  WITH  OTHER  PROPERTIES. 
Industrial  and  Engineering  Chemistry.  Chemical  and  Engineering  Data  Series,  3,  20-8 
(1958). 


The  work  described  was  undertaken  to  determine  the  feasibility  of  finding  for  115/145 
grade  aviation  fuels  relations  between  net  heat  of  combustion  and  aniline-gravity  pro¬ 
duct  similar  to  those  found  previously  for  AN-7-28,  AN-7-58,  JP-4,  and  JP-5  fuels. 

The  previous  work  had  indicated  that  it  is  not  possible  to  makm  a  reliable  estimate 
of  the  heat  of  combustion  of  a  petroleum  fuel  from  its  aniline-gravity  product  alone, 
but  that  suoh  an  estimate  can  be  made  for  members  of  a  definite  class  of  fuels.  The 
data  at  present  available  show  clearly  that  net  heat  of  combustion  of  petroleum  pro¬ 
ducts  is  not  a  function  of  aniline-gravity  product!  alone;  thus,  data  on  many  pure 
hydrocarbons  are  not  in  accord  with  any  such  relation,  the  individual  fuels  of  a  given 
type  depart  from  the  equation  for  that  type  by  considerably  more  than  the  experimental 
error  of  measurement,  and  different  relations  between  aniline-gravity  product  and  net 
heat  of  combustion  are  obtained  for  different  types  of  fuels.  It  appears,  therefore, 
that  it  will  be  necessary  to  investigate  the  effect  of  other  factors  in  addition  to 
aniline- gravity  product.  In  particular,  it  seems  desirable  to  make  an  approximate 
determination  of  composition  in  terms  of  hydrocarbon  type. 


Asaba,  T.,  Gardiner,  V.  C.,  Jr.  and  Stubbeman,  R.  7.  (University  of  Texas),  SHOCK  TUBE 
STUDY  OF  THE  HYDROGEN- OXYGEN  REACTION.  'Symposium  (International  on  Combustion,  10th, 
Cambridge,  England,  August  17-21,  1964. "  Pittsburgh,  Combustion  Institute,  1964. 


Results  show  that  induction  times  in  the  hydrogen- oxygen  reaction  in  shock  waves  depend 
on  the  concentrations  of  both  hydrogen  and  oxygen.  They  indicate  also  that  the  degree 
of  dependence  on  hydrogen  concentration  can  be  predicted  in  reasonable  agreement  with 
experiment  using  rate  constants  for  the  elementary  reactions  involved  that  are  in  accord 
with  previous  results.  The  effect  of  vibrational  equilibration  of  oxygen: was  investigated 
under  conditions  where  the  oxygen  vibrational  relaxation  times  were  comparable  to  the 
induction  times.  A  small  but  dear  effeot  was  observed.  The  size  of  the  effect  of  slow 
vibrational  relaxation  in  these  mixtures  shows  that  no  effeot  will  be  observed  in  usual 
mixtures  containing  hydrogen  and  argon. 


Asaba,  T.,  Yoneda,  K.,  Kakihara,  N.  and  Hiklta,  T.  (University  of  Tokyo),  SHOCK  TUBE 
STUDY  OF  IGNITION  07  METHANE- OXYGEN  MIXTURES,  pp.  193-200  in*  "Symposium  (International) 
on  Combustion,  9th,  Cornell  University,  August  27  -  September  1,  1962."  New  York, 
Academic,  1963. 


Ignition  of  methane -oxygen  mixtures  was  stldled  by  use  of  the  shook  tube.  Data 
on  ignition  delay  suggested  that  two  different  mechanisms  exist,  depending  upon  the 
methane  content:  first,  for  lean  mixtures  the  branching  chain  mechanism  at  relatively 
low  temperatures  governs  the  reaction  during  the  induction  period;  and  seoond,  for 
rich  mixtures,  the  thermal  chain  mechanism  governs  the  reaction  at  high  temperatures. 

For  rich  mixtures,  the  controlling  reaction  is  considered  to  be  the  seoond  order  reaotlon 
between  methane  and  oxygen  with  an  motivation  energy  of  about  55  Kcal.  For  lean  mixtures, 
it  is  suggested  the  ignition  is  of  the  branching  ohaln  type  and  the  activation  energy 
is  found  to  be  about  21  Koal. 
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Avery,  W.  H.  (Johns  Hopkins  University) 
6,  no.  12,  48-9  (1961).  ■  J 


RAMJETS 

SJLiari  6; 


Astronautics 


Avery,  W.  H.  and  Dugger,  0.  L.  (A.  P.  L.,  Johns  Hopkins  University),  HYPERSONIC  AIRBREATB- 
INO  PROPULSION.  Astronautics  and  Aeronautics,  2,  no.  6,  42-7  (1964) . 


Hypersonic  ramjets,  Including  those  using  supersonic  combustion  prosd.se  great  gains  in 
performance  and  operating  economy  for  missiles,  aircraft  and  aerospace  planes.  Improve- 
ment  in  rocket  performance  is  possible  through  use  of  a  combination  engine,  the  air- 
augmented  rocket.  The  use  of  liquid  hydrogen  to  oool  the  aircraft  structure  la  mentioned 


Bachman,  K.  C.  (Esso  Research  and  Engineering),  RELATION  OP  LUMINOMETBR  NUMBER  TO 
MOLECULAR  STRUCTURE.  American  Chemical  Society.  Division  of  Petroleum  Chemistry 
prints  £,  no.  4,  C39-47  (September  i960). 


The  lumlnometer  provides  a  teat  method  in  which  combustion  quality  is  evaluated  by 
determining  the  heat  released  on  burning  at  a  fixed  level  of  radiant  energy.  Combustion 
quality  is  defined  as  lumlnometer  number;  high  values  define  fuels  which  burn  with  non- 
luminous  flames  and  have  high  smoke  points;  low  values  represent  fuels  which  bum  with 
luminous  flames  and  have  low  smoke  points.  Interest  in  the  instrument  developed  when 
it  was  shown  that  lumlnometer  numbers  correlate  with  liner  temperatures  in  Jet  engine 
combustors.  Because  of  this  and  the  fact  that  the  instrument  uses  a  different  approach 
in  determining  combustion  properties,  a  variety  of  hydrocarbons  were  evaluated  with  it 
to  see  if  any  new  relationships  between  molecular  structure  and  combustion  quality 
could  be  found.  Results  show  that  the  lumlnometer  ranks  hydrocarbons  according  to 
molecular  structure  in  regard  to  combustion  quality  in  much  the  same  way  as  they  have 
been  ranked  previously  on  the  basis  of  smoke  point. 
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Baohman,  K.  C.,  Matthews,  E.  K.  and  Zudkevltoh,  D.  (Esso  Research  and  Engineering), 
EVALUATION  OF  HYDROCARBON  MATERIALS  AS  VAPORIZING  FUELS.  U.  S.  Air  Force,  ASD  TDR 
62-254,  Contract  AF  33  (6l6)-7502,  August  1962.  253  pp.  (AD  281  898). 


Theoretical  and  experimental  data  for  determining  which  hydrocarbon  types  and  structures 
are  most  promising  for  use  as  vaporizing  fuels  In  Mach  3+  aircraft  are  presented.  Thirty- 
three  hydrocarbons  covering  a  broad  range  of  types  and  structures  were  evaluated.  The 
source,  e.g.  literature,  laboratory  measurement  and  correlation  method  (used  also  to  ex¬ 
tend  data  to  1000SF.  and  800  psla),  of  required  physical  property  and  thermodynamic  data 
are  presented.  Calculated  liquid  and  vapor  heat  transfer  coefficients  are  provided.  A 
heat  exchanger  designed  to  check  the  calculated  coefficients,  but  which  could  not  be  made 
operable  during  the  contract  period,  is  described.  Thermal  cracking  studies  on  sixteen 
hydrocarbons  are  described.  Combustion  studies  in  which  vaporization  was  simulated  by 
ultrasonlcally-produced  fuel  fogs  are  described  for  four  hydrocarbons.  The  results  show 
that  condensed  or  uncondensed  dlcyclic  naphthenes,  specifically  spiro(4,5)decane,  hydrlndan, 
and  splro(5,5)undecane,  best  fill  ASD  target  requirements  for  a  vaporizing  fuel. 


Bacigalupl,  R.  J.  and  Lezberg,  E.  A.,  BLOWOFF  OF  PROPANE  AND  HYDROGEN  DIFFUSION  FLAMES 
AT  HIGH  MACH  NUMBER,  RAMJET  CONDITIONS.  U.  S.  National  Aeronautics  and  Space  Adminis¬ 
tration,  TN  D-67,  December  1959.  24  pp. 


Blowoff  conditions  are  presented  for  hydrogen  and  propane  diffusion  flames  stabilized 
in  the  wake  of  cylindrical  fuel  injectors.  The  effect  of  varying  pressure,  temperature, 
and  air  and  fuel  flows  was  determined  for  several  fuel- or  If  Ice  and  tube  diameters.  The 
propane  blowoff  data  were  correlated  as  d® .7p0.&pi .2wj0.5  as  a  function  of  Ua  for  0.188-. 
and  0.25- inch- diameter  tubes.  The  hydrogen  data  were  correlated  as  T|f*U® **  as  a 
function  of  pressure  for  various  fuel  and  orifice  diameters.  The  correlations  were 
derived  from  a  thermal  Ignition  model  for  flame  stabilization. 


Badger,  G.  M.  and  Novotny,  J.  (University  of  Adelaide,  Australia),  THE  FORMATION  OF 
AROMATIC  HYDROCARBONS  AT  HIGH  TEMPERATURE S .  PART  XII.  THE  PYROLYSIS  OF  BENZENE. 
Chemical  Society  (London).  Journal,  3400-2  (1961) . 


Pyrolysis  of  benzene  at  700*  has  been  shown  to  yield  biphenyl  as  the  major  produot,  with 
significant  amounts  of  p-terphenyl,  m-terphenyl,  and  trlphenylene .  Fluorene,  phenan- 
threne,  anthracene,  o-terphenyl  (?),  fluoranthene,  chrysene,  and  3,4-benzofluoranthene 
were  also  detected,  and  methane  and  ethylene  were  identified  in  the  exit  gases. 


V*4  *  ~  •  '  ■/ 


; 


i 


* 


fc*  * 


\m.  * 


i* 


p 

\  i 


/ 


►  '  A  *  *■  :  •  t 

, 


M* 


■  ■ _ 


:Mj  * 


w 


Bagnetto,  L. .  THERMAL  STABILITY  09  HYDROCARBON  FUELS .  Phillips  Petroleum  Company* 
Research  Division  Report  3873-64R,  U.  8.  Air  Force*  Contract  AF  33  (657)-l0639,  Progress 
Report  No.  4*.  September  1964.  13  pp. 


*'  «/l 


A  storage  program  has  been  initiated  with  five  aviation  turbine  fuels  to  study  the 
environmental  effects  of  temperature  and  oxygen  oontertt  on  the  deterioration  of  thermal 
stability  quality  during  storage.  Removing  dissolved  oxygen  from  the  fresh*  aerated 
fuels  resulted  in  significant  improvements  of  193*7  and  275*7  for  two  fuels  halving 
threshold  failure  temperatures  (TFT)  of  300*7  and  425*7  respectively.  One  fuel  having 
a  TFT  of  625*7  was  Improved  60*F  and  two  fuels  having  TFT  of  700*7  showed  no  Improvements 
as  a  result  of  dissolved  oxygen  removal.  From  these  results  it  appears  that  improvements 
in  thermal  stability  quality  resulting  from  the  removal  of  dissolved  oxygen  to  less  than 
one  part  per  million  is  inversely  proportional  to  the  thermal  stability  of  the  fresh, 
aerated  fuels.  Studies  concerning  the  effect  of  dissolved  oxygen  on  changes  in  light 
transmittance  loss  experienced  by  these  fulee  as  they  go  through  the  coker  indloate  a 
relationship  with  the  changes  found  in  thermal  stability  as  a  result  of  oxygen  removal. 


Bagnetto,  L.  and  Quigg,  H.  T.,  THERMAL  STABILITY  OF  HYDROCARBON  FUELS.  Phillips  Petroleum 
Company,  Progress  Report  No.  3,  U.  S.  Air  Force,  Contract  AF  33(657 )-l 0639,  Maroh  1964. 

•  * )  is**#*.  *  .o. 


Storage  stability  studies  of  five  JP-6  type  fuels  are  underway.*  Temperatures  of  130*7, 

212 *F,  and  300*7  will  be  used.  Pairs  of  samples  with  and  without  (<L  ppm)  dissolved  02  i 
are  being  stored.  A  method  for  removing  dissolved  0?  is  .described.  A  small  scale  (5-ml 
bomb)  thermal  stability  test  is  being  compared  with  the  standard  CRC  Fuel  Coker  for  cor¬ 
relation  of  results.  Repeatability  of  the  5~ml  bomb  method  is  also  being  checked.  An 
attempt  is  being  made  to  correlate  storage  stability  with  thermal  stability  quality  of  JP-6 
type  fuels.  To  do  this  "fresh”  JP-6  type  fuels  of  known  storage  behavior  were  treated 
with  azodiisobutyronitrile  (ADN)  and  the  rate  of  light  transmittance  deterioration  was 
determined  for  the  interval  of  16.5  to  IO9.5  hours  at  100*F. 


Bagnetto,  L.  and  Quigg,  H.T.  (Phillips  Petroleum),  THERMAL  STABILITY  07  HYDROCARBON 
FUELS.  U.S.  Air  Force,  APL  TDR  64-89,  Part  I,  Contract  AF  33(657) -10639,  August 
1964.  161  pp. 


This  report  oovers  the  first  year's  work  on  a  study  of  faotors  that  affect  deterioration 
In  thermal  stability  during  storage  of  aviation  turbine  fuels,  and  the  development  of 
a  small-sample  test  method  for  prediction  of  changes  in  thermal  stability  with  time 
in  storage.  A  5 -ml  Bomb  test  method  based  on  the  loss  in  UV  lig. transmittance  has 
been  found  to  correlate  with  ASTM-CRC  Coker  ratings  for  eleven  non-additive  fuels,  but 
not  for  seven  additive-containing  fuels.  A  good  relationship  was  found  between  the 
5 -ml  Bomb  and  MINEX  heat  exchanger  test  rig,  using  seven  fuels,  three  of  which 
contained  additives.  Several  procedures  were  evaluated  for  accelerating  the  aging 
of  fuels  as  possible  test  methods  for  predicting  deterioration  in  thermal  stability 
during  storage.  None  of  the  accelerated  aging  procedures  predicted  the  change  in  light 
transmittance  or  ASTM-CRC  Coker  performance  of  all  fuels  that  ocourred  during  26  weeks 
of  110*7  hot  room  storage. 
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Bailey,  V.  A.,  Jr.  and  Sartor,  A.  P.  (Shall  Oil),  SECONDARY  REACTIONS  M  CATAWTXC 
CRACKINQ.  Advances  in  Petroleum  Chemistry  and  Refining,  5,  211-52  (1062). 


Secondary  reactions  in  catalytic  processes  such  as  further  craoking,  isomerisation  of 
double  bond,  hydrogen  transfer,  polymerisation,  aroaatlzatlon,  alkylation  and  further 
dehydrogenation  are  discussed.  Factors  affecting  the  various  reactions  and  possible 
mechanisms  by  which  the  reactions  products  are  formed  are  enumerated.  Over  65  references 
are  cited. 
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Bair,  W.  E.,  Olson,  D.  R.  and  Lichty,  L.  C.  (Yale  University),  SPONTANEOUS  IGNITION  OF 
N-HEFTANE-AIR  MIXTURES  IN  A  STEADY-FLOW  PROCESS.  Industrial  and  Engineering  Chemistry, 
49,  no.  4,  774-9  (1957). 


The  spontaneous  ignition  of  fuel-air  mixtures  was  studied  under  steady  flow  conditions. 
Heat  loss  from  the  mixture  was  found  to  have  an  important  effect  on  spontaneous  ignition. 
In  future  work,  control  and  evaluation  of  this  effect  in  spontaneous-ignition  experiments 
are  recommended. 


1  i  ^ 


Bakanauskas,  S.,  BACTERIAL  ACTIVITY  IN  JP-4  FUEL.  U.S.  Air  Force,  WADC  TR  58-32, 
March  1958.  15pp.  (AD  151034). 


Studies  were  made  with  sludge  samples  obtained  from  tanks  used  to  store  JP-4  fuel,  a 
kerosene-type  fuel  used  in  USA?  jet  aircraft.  The  tanks  were  located  at  Lincoln  AFB, 
Schilling  AFB,  and  Davls-Monthan  AFB.  Results  of  these  studies  indicated  the 
following:  (1)  Sludge  was  caused  by  bacteria,  and  by  products  resulting  from  bacterial 
metabolic  activity.  (2)  JP-4  fuel,  and  additives  (corrosion  and  gum  inhibitors) 
approved  for  USAF  use  in  JF-4  fuel,  are  not  bacteriostatio  agents.  JP-4  fuel,  and  some 
additives  were  found  to  be  nutritive  for  bacteria.  (3)  A  1.5-2.00  ooncentratlon  of 
sodium  tetraborate,  by  weight,  or  a  2.00  ooncentratlon  of  potaslum  tetraborate,  by 
weight,  in  water  bottoms  of  JP-4  storage  tanks  can  product  bacteriostatic  conditions 
within  the  tank. 
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Balandin,  A.  A.,  THE  NATURE  OF  ACTIVE  CENTERS  AND  THE  EMETICS  OF  CATALYTIC  DKHYDIROGSHA- 
TION.  Advances  in  Catalysis,  10,  96-129  (1958). 

O  •  >*i  «A»an*t‘4  ‘to  %rplsiv4?  \.%fc 


The  kinetics  of  catalytic  dehydrogenation  are  Interpreted  in  terms  of  the  geoaetry  and 
energy  espeots  of  the  sultlplet  theory.  Active  centers  on  tjje  catalyst  are  postulated 
and  the  possibility  Is  shown  for  experimental  determination  of  free  energy,  enthalpy  and 
entropy  of  adsorption  on  the  active  centers. 


Balandin,  A.  A.  and  Isagulyants,  0.  V.,  THE  DEHYDROGENATION  OF  CERTAIN  HTDROAROHATIO 
HYDROCARBONS  ON  A  CHROMATE  CATALYST.  Academy  of  Sciences  (U.  S.  S.  R.).  Bulletin. 
Division  of  Chemical  Soiences,  1968.  1257-63. 


The  dehydrogenation  of  cyclohexane,  decalin,  methyl cyclohexane,  1,3-dlmethylcyclohexane, 
tetralin  and  2-methyl- 5,  6,  7,  8-tetrahydronaphthalene  were  studied  over  a  chromate 
catalyst.  Energies  of  activation  were  determined  for  the  dehydrogenation  of  oyolohaxans, 
1, 3- dimethyl  cyclohexane,  methylcyclohexane,  tetralin  and  methyltetralin  on  ehromlo  oxide. 
Arrhenius  constants  were  about  the  same  for  the  structurally  closely  related  hydrocarbons 
cyclohexane,  methylcyclohexane,  dimethyl  cyclohexane,  and  decalin.  The  appearance  of  the 
methyl  groups  in  the  cyclohexane  ring  somewhat  diminishes  the  values  of  these  constants, 
this,  in  turn,  leading  to  marked  differences  in  the  rates  of  dehydrogenation  at  high 
temperatures. 


Balandin,  A.  A.,  Karpelskaya,  E.  I.  and  Tolstopyatova,  A.  A.,  CATALYTIC  PROPERTIES  OP 
RHENIUM.  COMMUNICATION  1.  RHENIUM  AS  A  DEHYDROGENATION  CATALYST.  Academy  of  Sciences 
(U.  S.  S.  R.).  Bulletin.  Division  of  Chemical  Sciences,  1959.  1318-24. 


Rhenium  on  charcoal  was  found  to  be  an  active  catalyst  for  cyclohexane  dehydrogenation. 
However,  the  nature  of  the  carrier  considerably  affects  the  activity  of  rhenium  catalysts. 
Over  this  catalyst,  n-heptane  was  dehydrocyclised  and  cumene  was  dehydrogenatad  to 
a -methyl styrene . 
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Balandin,  A.  A.,  Karpelskaya,  B.  I.,  and  Tolstopyatova, 
RHENIUM.  COMMUNICATION  2.  DEHYDROGENATION  07  CYCLCEEXi 
Bulletin.  Division  of  Chemical  Sciences,  1959.  1479-84, 


The  dehydrogenation  of  cyclohexane  was  studied  over  a  rhenium- on- charcoal  catalyst  at  930*< 
397 *C.  The  reaction  was  aero  order  with  activation  energy  of  12.8  to  20.3  keal/aola.  The 
activation  energy  declined  with  Increased  rhenium  content  of  the  catalyst. 


Balandin,  A.  A.,  Karpelskaya,  E.  I.,  and  Tolstopyatova,  A.  A.,  INVESTIGATION  07  THE 
CATALYTIC  DEHYDROGENATION  07  HYDROCARBONS  AND  ALCOHOLS  OVER  METALLIC  mnnmqi  Acad 
of  Sciences  (U.  S.  S.  R.).  Proceedings.  Chemistry  Section.  122.  661-4  (1958). 


It  Is  shown  that  rhenium  supported  on  carbon  is  an  active  catalyst  for  the  dehydrogenation 
of  cyclohexane,  its  homologs,  and  cumene  and  for  the  dehydrocyollsatlon  of  n-heptane  in 
the  temperature  region  of  246-450°C. 


Balandin,  A.  A.,  Karpelskaya,  B.  I.,  and  Tolstopyatova,  A.  A.,  THE  PRMCIPIE  07  STRUCTURAL 
CORRESPONDENCE  AND  THE  CATALYTIC  PROPERTIES  07  RHENIUM.  Russian  Journal  of  Physical 
Chemistry,  33,  no.  11,  481-3  (1959). 


The  kinetics  of  dehydrogenation  of  cyclohexane,  methylcyclohexane,  and  ethylcydchexane 
have  been  studied  over  a  rhenium  on  charcoal  catalyst.  With  this  catalyst,  the  rate  of 
dehydrogenation  decreased  from  cyclohexane  to  methylcyclohexane  and  ethylcyclohexane; 
the  energy  of  activation  Increased  In  the  same  series. 
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An  investigation  was  made  of  a  new  active  «#  * 

activatifl18  **  °yCllC  hy4rocarl)on»  at  increawd  Jeactiw*Mti  f0r„th#  ^hydrogenation 

41  ener®r  compared  with  earlier  catalyst,  fe!1?!  with  <*•"•»»•* 

ehydrogenated  on  rhenluay'carbon  at  260-340*  *  Th.  12757b^*  Cyclohexane  was 

im  H  *nd.  CH<  •  Th«  role  of  the  carrier  and  the  methfd*^*  r#action  Producta  consisted 
important.  Methyl  cyclohexane  was  dehydroaeMt.^ i  Pf^n*  °f  th#  °atalyet  Is 
energy  .  10.3  kcal./mole.  «thyi?yS2S2ST^22  dSeX*  a\27*-*20#«  activation 
energy  -  12.6  kcal./mole.  A  compIri.oH?  dlu  fffj!°f“?#d  at  ^358^;  activation 
indicates  that  with  an  increase  in  mol  wt  w!  ^arogenation  of  hydrocarbons 

decreases  and  the  activation  .nev^  increL,  ^^bon,  the  reaction  ret. 
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Balandin,  A.  A.  and  Rozhdestvenskaya,  I.  D.,  MECHANISM  OP  DEHYDROGENATION  OP  CYCLOHEXANE 
ON  THE  CRYSTALLINE  o-OXIDE  OP  CHROMIUM.  Aoademy  of  Soienoes  (U.3.S.R.).  Bulletin. 
Division  of  Chemical  Sciences,  1961,  1824-9. 

The  dehydrogenation  of  cyclohexane  was  studied  over  unsupported  o-chromia  at  335*-395*0. 
The  results  are  discussed  in  terms  of  the  proposed  Sextet  and  Doublet  Mechanism 
hypotheses. 
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Ballentine,  0.  M.,  SPECTROPHOTOMK^-  O-CUPRETHOL  METHOD  POR  THE  QUANTITATIVE  DETERMINA¬ 
TION  OP  COPPER  IN  AVIATIOi:  PUELS.  U.S.  Air  Porce,  WADC  TR  5*+-596,  May  1955.  9  PP- 
(AD  76880). 

A  method  has  been  established  for  the  quantitative  determination  of  lrnio  copper  in 
aviation  fuels  in  concentrations  as  low  as  I  ppm  of  copper.  In  this  method  the  cupric 
ion  reacts  with  a  compound  prepared  from  carbon  disulfide  and  diethanolamine  to  form  the 
yellow  salt  complex  of  bis(2-hydroxyathyl)  dithiocarbamic  aoid.  The  concentration  of 
copper  is  determined  by  first  measuring  the  optical  density  of  the  resulting  solution, 
at  the  maximum  wave  length,  with  an  absorption  spectrophotometer  and  then  relating 
this  optical  measurement  to  a  previously  prepared  concentration-optical  density  curve. 
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Bankoff,  S.  0.  (Northwestern  University),  A  NOTE  ON  LATENT  HEAT  TRANSPORT  IN  NUCIEATE 
BOILING.  A.  I.  Ch.  E.  Journal,  8,  no.  1,  83-5  (1982). 


A  simple  one-dlmenslonal  transport  calculation  Is  made  which  Indicates  that  latent  heat 
transport,  by  simultaneous  evaporation  and  condensation  at  different  portions  of  the 
bubble  surfaces,  can  account  for  the  major  portion  of  the  total  heat  flux  In  the  neighbor¬ 
hood  of  the  departure  from  subcooled  nucleate  boiling  (burnout).,  This  differs  from  the 
previously  held  view  that  the  stirring  action  of  the  bubbles  accounted  for  most  of  the  heat 
flow  in  suboooled  nucleate  boiling.  Other  evidence  is  discussed  whloh  favors  the  latent 
heat  transport  theory. 
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Barnett,  H.  0.  and  Hibbard,  R.  R. ,  PROPERTIES  Of  AIRCRAFT  FUELS.  U.  8.  National  Adviso ry 
Committee  for  Aeronautic*,  TN  3276,  August  1966.  162  pp.  (Supersede*  RM  E63A21  and  jgf 
E63I16).  (AD  105026). 


The  primary  objective  of  this  report  is  to  collect  fuel  data  that  should  aid  in  the  design 
of  aircraft  fuel  systems.  It  includes  a  survey  of  recent  production  Jet  fuels  and  shows 
the  ranges  of  fuel  properties  which  can  be  encountered  for  each  grade  of  fuel.  The  effect 
Of  temperature  and  pressure  on  many  of  these  properties  is  given.  In  the  future  fuel  oils 
may  be  used  in  Jet  aircraft;  and,  therefore,  these  fuels  have  also  been  treated.  In 
addition  there  are  discussions  on  the  development  of  Jet  fuel  specifications  and  the  per¬ 
tinence  of  fuel  properties  to  fuel-system  design.  The  practical  problems  associated  with 
the  use  of  aircraft  fuels  are  also  discussed. 


Barrbre ,  M.  and  Francais,  0.  (ONERA),  COMBUSTIBLES  POUR  STATOREACTBUR-PROPRIBTBS  ET 
PREPARATION,  pp.  31o-367  ins  Penner,  3.  3.  and  Duoarme,  J.,  eds.,  "The  Chemistry  of 
Propellants;  a  meeting  organised  by  the  AOARD  Combustion  and  Propulsion  Panel,  Paris, 
Prance,  June  8-12,  1959",  Oxford,  Pergamon,  i960. 


The  main  problems  concerning  preparation,  storage,  and  use  of  propellants  for  ramjets 
are  discussed.  Physical,  ohemlcal,  thermodynamic  and  combustion  properties  are  tabul¬ 
ated  for  various  liquid  fuels  Including  hydrocarbons,  metal  slurries  in  hydicrarbons, 
boron  fuels,  and  cryogenics.  Thermal  stability  and  deposit  formation  are  discussed, 
and  storage,  handling,  and  safety  problems  are  mentioned. 


Barringer, .C.  M.  (E.  I.  du  Pont  de  Nemours),  JET  FUEL  STABILITY  STUDIES.  SAE  Journal, 
§1,  Dec,  39-44,  (1955). 


In  supersonic  aircraft,  the  fuel  encounters  extreme  temperature  changes  before  It  Is 
♦burned.  These  extreme  changes  break  it  apart  chemically.  As  a  result,  sediment  Is  formed 
which  plugs  nozzles  and  screens  In  the  engine.  Since  the  fuel  Is  used  as  a  coolant 
before  it  is  burned,  heat  exchanger  surfaces  become  fouled. ’  The  overall  effect  slows 
up  the  airplane.  Du  Pont,  Socony,  Shell,  and  Esso  -  among  others  -  have  each  been  trying 
to  Improve  Jet  fuel. 


M  * 


tJ 


Sfci* 

g » 

fw . , . 

vti* 


HS: 


t  * 


Jr>  . 

(j 


V— 


Barring*!*,  C.  H.,  Ooralllua,  N.  V.,  and  Roger*,  J.  0.,  HIGH  TEMPERATURE  STABILITY  Of 
JBT  FUELS.  I.  I.  Du  Pont  da  Fifcours,  Vllmingtor,  Da  la  vara,  September  1884.  4  pp. 

(AD  112363). 

Thermal  stability  of  Jet  fuals  and  aarliar  taat  methods  suoh  as  tha  AST*  graasa  bomb' 
are  discussed.  Failure  of  tha  oxygen  bomb-fuel  filtarability  methods  to  correlate  with 
full-scale  results  and  to  give  good  reproducibility  is  pointed  out.  A  nav  thermal  sta¬ 
bility  test  employing  a  4  ml  glass  ooil  tuba  immersed  in  a  400*9  bath  is  introduced. 

Fair  agreement  between  results  in  the  glass  coll  with  those  from  full-scale  engines  Is 
claimed.  The  polymeric  nature  of  fuel  deposits  is  attributed  to  the  ability  of  acidised 
nitrogen  and  sulfur  compounds  to  polymerise  into  insoluble  residues.  Chemical  analysis 
of  deposits  shoved  high  percentages  of  sulfur,  nitrogen,  and  oocygen. 


Barringer,  C.  M.,  Corzlllus,  w.  w.,  and  Rogers,  J.  D.  {E.  I.  DuPont  de  Nemours),  JET  FUEL 
THERMAL  STABILITY.  Petroleum  Processing,  10,  no.  12,  1909-11  (1955). 


The  stability  of  Jet  fuels,  especially  under  heat,  is  a  big  problem  whloh  may  become  big¬ 
ger  if  present  plans  to  use  a  Jet's  fuel  supply  as  a  heat  sink  for  the  temperatures  of 
high  speed  flight  are  successful.  In  such  a  cooling  system,  heat  forms  sludge  and  insol¬ 
uble  residues  in  the  fuel  supply.  These  contaminants  clog  fuel  filters  and  burner 
nozzles.  Considerable  research  is  underway  to  prevent  this  Jet  fuel  deterioration,  until 
recently  this  work  was  hampered  by  the  inefficient  stability  testing  equipment  available. 
Most  of  these  tests  were  static  and  involved  high  temperature  bombs.  However,  the  Erdoo 
Jet  Puel  Coker,  a  unit  similar  to  the  on*  described  briefly  *t  the  end  of  this  article, 
has  been  selected  as  a  standard  test  apparatus.  It  is  a  high  pressure  unit  which  provides 
good  results.  The  test  described  in  this  article  is  a  low  pressure  method  yielding 
results  correlating  with  those  of  full  scale  rigs. 


Bartick,  H.  and  Couch,  J.,  A  THEORETICAL  EVALUATION  OF  MATERIALS  USED  IN  SLURRY  FUELS. 
U.S.  Air  Force,  WADD-TR  60-663,  April  1961.  (AD  323  237).  REPORT  CLASSIFIED 
CONFIDENTIAL. 

A  theoretical  study  was  performed  for  the  evaluation  and  optimization  of  materials  to  be 
used  for  slurry  fuels.  These  systems  were  analyzed  using  a  Uhlvac  Scientific  CbHSuter 
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preaaure,  temperature  and  velocity  Meaeurji^-??1  tr#nd*  wlth  ▼•nations  of  fluid 
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operating  conditions  is  gained.  ^  °f  varloUi  Propellant  properties^,?* 
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Battelle  Memorial  Institute,  Radiation  Iff  acts  Information  Center,  SROQMD  SHI-ANNUAL  1381 
RADIATION  EFFECTS  SYMPOSIUM,  OCTOBER  22-23,  1967.  FROCKBDZNOS.  239  PP.  (U.  S.  Atomic 
Energy  Commission,  NP-6521,  vol.  IV;  Nuclear  Science  Abstracts,  12,  467,  1958).  0 
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Papers  are  presented  covering  the  effeots  of  radiation  on  polymeric  materials,  fuels,  and 
lubricants.  Topics  covered  include  the  effeots  of  radiation  on  metalloorganic  polymers ; 
the  mechanism  of  radiation  damage  to  elastomers;  the  effeots  of  radiation  on  reinforced 
plastics  and  structural  adhesives;  the  engineering  evaluation  of  radlatlMt  effects  on 
organic  materials;  post  irradiation  changes  in  silicone  rubber;  radiation  effects  on  plastic 
a  review  of  the  program  for  the  development  of  nuclear  radiation  resistant  fluids  and 
lubricants,  with  emphasis  on  turbine  engine  lubricants  and  jet  fuels;  variation  of  results 
of  dynamically  and  statically  irradiated  aircraft  fluids;  the  dynamlo  effeots  of  radiation 
on  hydrocarbon  fluids  under  thermal,  oxidative,  and  mechanloal  stress;  the  effeots  of 
radiation  of  fluorocarbons  and  related  substances;  the  development  of  radiation  resistant 
high  temperature  lubricants;  and  the  behavior  of  fuels  and  lubricants  in  dynamic  test 
equipment  operating  in  a  radiation  environment. 


Bauer,  R.  H.  and  Copplnger,  0.  M.  (Shell  Development  Co.),  CHEMISTRY  OF  HUTBRED 
PHENOLS.  REACTIVITY  OF  2,6-DI-T-BOTYfe-4-METHYLFHKHQXYL.  Tetrahedron,  no.  8  ■ 
1201-6  (1963), 


Chemistry  of  hindered  phenols.  The  reactivity  of  the  2, 6-dl- tert . -butyl-4-methylphenaxyI 
radical,  formed  by  reaction  of  2,6-dl-tert.-butyl-4-methylcyclohexa-3,5-dlenone  with 
mercury,  conformed  to  the  general  behavior  pattern  of  hindered  phenol  type  compounds. 

The  radical  reacted  with  itself  to  form  2, 6-dl- tert .  -butyl-4- aethylphanol  and  3,6-di- 
tert. -butyl-4, 1-quinone-methlde;  the  latter  gave  1, 2-bis( 3, 4-di-tert . -butyl-4-hydroxy- 
phenyl)ethane  and  3,3i,5,5*-tetra-tert.-butylstllbens-4,4i-quinons  via  free-radical 
intermediates. 


Behrens,  H.  and  Roessler,  F.  (Institut  Franc o-Allemand  de  Recherches  de  Saint-Louis), 
SUPERSONIC  DIFFUSION  FLAMES,  pp.  159-85  in:  North  Atlantic  Treaty  Organisation. 
Advisory  Group  for  Aeronautical  Research  and  Development,  "Combust ion  and  Propulsion". 
New  York,  Pergamon,  1961. 


The  hot,  not  fully  oxidized  exhaust  gases  of  a  solid  propellant  rocket,  emitted  as  a 
supersonic  jet  by  a  simple  underexpanded  noszle  into  qulesoent  air  or  oxygen,  was  used 
to  produce  supersonic  flames  of  the  diffusion  type.  Propellants  of  a  high  heat  of 
explosion  produoe  flames  that  ignite  without  delay  at  the  first  shook  of  the  jet.  The 
flames  are  stable,  the  temperature  has  a  distinct  maximum  along  the  flame  axis.  The 
flames  of  propellants  of  a  low  heat  of  explosion  ignite  with  a  delay  behind  the  first 
shock,  their  instability  increasing  with  decreasing  heats  of  explosion  of  the  propellants. 
By  firing  the  rocket  Jet  into  oxygen  Instead  of  air,  stable  regular  flames  are  achieved. 
The  ignition  delay,  however,  does  not  disappear.  The  relationship  between  supersonic 
flames  of  non- premixed  gases  and  those  of  the  premixed  type  studied  by  American  research 
groups  is  discussed  in  qualitative  terms. 
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u't  ssr^  lTtlu£,V*Z‘  ‘.ZT  Toyln*  *  **-*■««»  — u* 

w.r.  obtain.!  in  th.  T*”  ““ 

velocities  from  3  to  40  ft/sec  ind  boUlng  region*  for 

obtained  over  the  same  range  of^iahle^  fhl  Hhf°  t0  6°°  l*1*'  Burnout  <*»*»  were 
visually  and  by  the  use  o^colorlT^  nlnL^^T  °*  cokin«  *»•  studied 
Sieder-Tate  equation  using  a  constant  of*0  wtre  corr*l8to<*  with 

curve.  Nucleate  boiling  data  were  obtained  a‘  50*  qnn^flv!**4  vJ8008lty-t«»Parature 
attempt  was  made  to  correlate  the  data  m  S  f  3°°*  400  and  500  P8l*»  but  no 

and  observed.  Coke  was  formed  at  high  wall  tef  arat*^^  bollln*  was  ••tablished 
Ma  non-honoganaoua.  tar,ar.tur..  but  buildup  on  wll.  ». 


EIZMENT3  ON  THE*  Catalytic*  rao^TI^^np^l  rMnTvun™i^.P.‘  *  ^AUDITION  OF  OR  OOP  II 

Vpaahlkh  UchelonyWi  Zavadanll.  N.ft  1  Out.  ^“^Sil)^,T•,tl!,, 


allioata  catalysts  for1aronatleatlon*”^lda**oflafouD 

were  added  at  0.2720  mol  concentration  °roup  H  (Be,  Ca,  Sr,  Ba,  Sji,  and  Cd) 

taining  770  naphthenes  and  230  paraffins  CaO^d^Srn  i***  t”t,d  0X1  bydrocarbwia  eon- 
moted  catalyst.  A  high  n h^o £bl°  iTiSTJ SRST 


chemical  prof^ks^ot  Potential  S® J^vS^WurBt*r '  c’  *"  ih*W“ai  a»d 

Co.,  Special  Report,  U.S.  Air  Porce  Contraot  AP  33(616) -5799?  lT^ceJSrSeo, °h<nlcal 


anJ  serial  -tructurea.  supplier., 

compounds,  mainly  naphthenes  ®Por*ture  hydrocarbon  fuels  (97  hydrocarbon 

molecular  weight,  H/C  ratio  * density*  fracbl®n8^  Properties  tabulated  inolude 

taoparatura,  Satarf  »oln*»-  «*.<-»oaltlon 

luninomatar  nunban. 
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HEAT^OP  COMBUSTioN°OP*CQMPLKX ’  SATURATED#m>R0C#^B0K3<S  ®*  ^l,0Mant®  **Mareh). 

ing  Data,  7.  no.  1,  66-8.  1962,  HTOROCAIfflOHS .  Journal  of  Chemical  and  Inglneer- 


conation  for  many 

method  for  correlating  auoh  belts  of  comLstio^Jh!-^  *PPllC*bllit3r  th*  Handrlck 
bon.  studied  are:  ^l™2a£.  b£vc££l!^  ♦  Th#  f1!*  **n*r‘1  of  hydrocar- 

Forty-two  compounds  belonging  to  these  classes’ were^yntheiiMd  DJc*Jln#'  hydrlndans. 
tones  or  purchased  from  othfr  chemjoll  c^H  2£^?£2.5#  UboMli- 

belleved^accwate^o^ess^than^fi*^  t°uW^^^3widi*^^e  ^ 

v  Q  Dy  *ne  u>  s*  Alr  Porcc  under  Contract  AP  33(616) -5798, 


5£  »»  ax  2000 


correlating  e^t^TaS.^^0^  °hUm,U  “  2000  »»!*■  Two 

out  location  as  the  two  Independent  varlJblM  #nthalpy  at  th*  ^um- 

channel  length-to-thickness  ratio  as  a  third  wa®  ^ot  found  necessary  to  Include  the 

studied  are:  540  to  1000  Btu/lb  burnout  *ntHoi  ep,n^*”tvariablo .  The  range  of  variables 
velocity.  It  l.  Show;  Eg?  i£ bS  iZSSSl  TJJ x  10#  to  5 1 101  «*»<*  »*» 
a  constant  burnout  enthalpy  in  the  quality  ranee  *111*  !“  *"  "*!*  v«looity  Increases  for 
correlations  based  upon  data  for  JnSSmil.hiTf!;  i  \  COBparl80n  of  the  developed 
points  for  channels  having  a  coslns  shlSi  oobod  channels  was  made  with  25  burnout  data 

fall  on  th.  average  JFSuJ  tSS"p2cent^  ftST?'*  "■trlbutlon.  The  cosine  data 
formly  heated  c^.  «£  SST  “1' 


im)10pV^Ti™uIREI«*TI0Kfl0K<THEAillOTCTTm'ro^n!i  “•nt>r)'  EFre0T3  W  CONCBITIiATICH 
(International)  on  cXati*  ™otf  S  “  TT  ®  7*  “« -<»  ““Olio*.  'W>.lu» 
Oombuatlon  Inatltut.f  1964  ’  Enelan4-  *“*»•*  17-21.  1964."  Pltt.burgh, 


sss  *•«««.  -I. 

2T“2  ss'r'tV^tStr^rmu  Si"^b,d  to  ,iw 

kinetic  model  without  simplifying  assent  thlS  1®POftant  po,Blbllity  8  ®ore  detailed 
ehow  that  this  product  2^  fact^lr.cr!!,«,.!I''!v,!P'  .  emulation.  irlth  thla  model 
that  in  addition  there  ““omi  ?o. !  ^  ^  Oecrea...  and 

results  was  made  with  new  data  obtained  hv^K  *  ^’bher  comparison  of  the  calculated 

Including  some  In  whioh  the  H,/0,  ratio  was  varied°fr^*24#JngftBl!fl!lt  '*?*  t#ChniqueB' 
ture.  It  is  demonstrated  thTt  si^S  ca^mon^  oITin JS^l*  *!  *  glvtn  fcWBp*r- 
o£  temperature,  pressure  and  cflneJnL.*i««  4  1  S?  interpret  the  observed  effects 
invoke  any  influ^e”^^  «“•  *  “  ■*  —  **  to 
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Aeronautlos  and  Space  Admlnletratlon,  Technical  Kete  D-2S40,  Pecember'iMdl  i«*Jpf 
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Belomeatnykh,  I.  P. ,  Bogdanova,  0.  K.  and  Balandin,  A  A  iNPurwrR  n»  ™p  «  - 

l  53“f5£" THE  ™3  op  THEIR  SS  d™t””R.. 


of‘he  cat»mic  dehydrogenation  of  a  number  of  aklylaryl  hydrocarbon, 
with  uum  J*  *IftB  aboun  that  alkylaryl  hydrocarbons  with  a  branched  radical  and 

tlonahlp  2ST- 1£  a^l^-rrrtS 

srsuShSTs  rs.riin2r- 
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Berger,  0.  7.  end  Appel  1,  H.  H.  (Universal  Oil  Froduota),  DECOMPOSITION  Of  HYDROCARBONS. 
Industrial  and  Engineering  Chemistry,  jj$,  no.  9*  P*pt  2»  1566-75  (1956). 


This  is  a  review  artlole  oovering  oatalytio  and  thensal  o racking  and  catalytic  reforming 
of  hydrocarbons,  ninety-seven  references  for  the  years  1955"1956  given. 


1  i 


Berl,  W.  Q.  and  Renich,  W.  T.  (John  Hopkins  University),  RAMJET  FORLS;  A  BRISV  SURVEY. 
Astronautics,  3,  no.  9,  36-7  (1968). 


Potential  ramjet  fuels  with  appropriate  physical  properties  and  availability  and 
costs  are  listed.  The  conclusion  reaohed  is  that  ,  only  the  borohydrldes  are  serious 
competitors  with  hydrocarbons  for  most  uses. 


•w  -1  m. 
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Bert,  J.  A.  and  Porter,  H.  R.  (California  Research  Carp.),  SURFACTANTS  IN  JIT  FUELS  - 
SYMPT0N3,  SOURCES,  AND  SOLUTIONS.  American  Petroleum  Institute.  Proceedings,  43, 
Section  III,  165-71  (1963). 

A  jet  fuel  surfactant  problem  was  recognised  in  the  field.  Surfactants  were  identified 
in  the  laboratory.  Laboratory  tests  are  used  to  demonstrate  how  fuel  containing  a  small 
amount  of  surfactant  prevents  the  normal  water  and  particulate  removal  by  a  filter- 
coalescer.  A  sensitive  method  for  measuring  sulfonates  as  low  as  0.03  ppm  in  fuel  was 
developed.  The  performance  of  refinery  and  pipeline  day  treaters  in  surfactant  removal 
is  discussed. 
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P.trol.u«  2ngln»«r.  2J.  no.  1J,  C  *1-*.  0  46-6  1 18661.  * 
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A  dl.cui.lon  la  flvtn  of  problau  of  dlatuiata  fual  oU  lnatabiuti  and  tha  bn.m. 

' *  f"1™1  £«■  “»  »«  «  addltlTaa.  R.duotlon  of 
Jat  fuala  by  oauatle  aaahlng,  hydrotanatlon,  and  addltln  traatnant  ara  oonaldarad.’ 
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**;•  Qu,m*  A‘  *•»  ««  Tlmonicheva,  0.  I.;  OH  THI  DEPENDENCE  BETWEEN  TO 
VALUE  OP  THE  HEAT-TRANSPER  COEPPICIEHP  AND  THE  LOVER  HEAT  OP  PURL  COMBUSTION.  Khlmlya 
1  Tekhnologiya  Topliv  i  Nasal,  1963.  no.  4,  64-5.  7 


.  i'i  ■*£? 


:ki' 


The  heat -transfer  coefficients,  heat  of  combustion,  and  oalorlflo  oapaolty  of  Soviet 
fuels  TS-1,  T-l,  T-2,  and  T-5,  and  of  JP-1,  JP-4  and  aviation  turbine  kerosene  were 
determined.  A  linear  relation  between  heat-transfer  coefficient  and  lower  heating 
value  was  established.  It  Is  proposed  that  the  lower  heating  value  oould  be  simply 
calculated  from  this  relation  using  a  heat-transfer  coefficient  calculated  from  data  on 
density  and  the  aniline  point  of  the  fuel. 


L*  X*  Y  ‘,K*,tn*r»  °*  *•  Pletneva,  0.  V.,  THE  CATALYTIC  EPPECT  OP  ALLOTS  OP 

COPPER  ON  THE  PORMATION  OP  TARS  PROM  FUELS  OP  TYPE  "T".  Khlmlya  1  Tekhnologiya  Topliv  1 
Masel,  1957.  no.  9.  66-70.  (ca.  52,  7079e).  reannoiogiya  Topliv  1 


A  bronze,  VB-24,  containing  0.90  phosphorous,  Vhlch  promotes  the  catalytic  action  of  the 
oopper,  exerts  a  significant  Influence  on  tar  formation  In  fuels  of  type  "T",  and  disquali¬ 
fies  tills  metal  for  use  with  produo ts  of  thermal  cracking.  A  suitable  alloy  was  found  to 

he  one  In  which  the  phosphorous  content  was  reduced  to  Q..2*,  and  40  nickel  and  3-40  sine 
were  added. 
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PUBL  PROPERTIES ^InerlcllT Chimic *  SoMe  ty10*™^  ®BTWBBN  H*1*™  CARBON  STRUCTURE  AND  JET- 
4,  no.  2,  841-6  (April  1^59)  3  Dlvi8lon  of  Pfttrol.ua  Chealstry.  Preprints 

V 

Energy  content,  density,  volumetric  heating  value  freerino-  t  k  in 

formation  tendencies  are  discussed  for  hvdrae^w  1  ?  d  boilln8  Points  and  deposit 
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STABILITY  Op'rOTENTIAL  SDPERSONirjBT'mLs'  “  “™E3TIOATI0N  OP  THE  THERMAL 

AP  33(6161-8045,  September  Ji  296  io^K  '  *®  ™  62-852'  Cmt™ 

A  Texaco  Re  learch  Coker  was  developed  which  can  th*™aiiv  *■  . 

voir  for  0  to  10  hours  at  90  to  500F  under  an  aJ  "tress  fuels  In  a  closed  reser- 

prior  to  determining  fuel  thermal  stability  and  '  nit'°6en  or  air-nitrogen  atmosphere 
temperaturos  for  a  JP-5,  JP-6  Soltrol  170*^  a1kvw!0r  f?®8®  decoD,po8ltion.  Threshold 
genated  lauryl  alcohol,  Furfural  Extract?of  LCOO  and0^"8'  «SOproI,yl  bicyclohexyl.  hydro- 
thermally  stressed  for  l  hour  at  350F  undef  nitrogen  3  f*ro8inJ8  were  compared  after  being 
the  storage  temperature  In  the  fuel resell? was^ound ®tora««  and 
vestigatlon  of  the  effect  of  oxygen  availability  affect  fuels  differently.  In¬ 

dicated  that  there  is  a  relatio^hio  betw^J1^  1  th*  reservolr  on  fuel  stability  ln- 
Phere  and  fuel  thermal  stability  vapor  phase  den0??®"  Contenfc  of  the  blanketing  atraos- 

of  repetitive  heating  and  of  trace  imputes  on  fue^th  °f  th6  fual‘  The  effect 

gated.  impurities  on  fuel  thermal  stability  were  also  investi- 
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STABILITY  OF  POTENTIAL*  SUPERS  Ilc'jE^FUELS*  U^Alr'p^  INV®^IQATI0N  op  THE  THERMAL 
II.  Contract  AF  33( 6l6)-8045,  May  1963  23*pp!'  °rC®'  ASD  TDR  62-852'  Part 

Jet Cfuels^aTexacof research^  oke^was^odlf le^to^ass  """"A  ®tab111*  of  supersonic 

Threshold  temperatures  for  SO.  ex^racted^o  e!?  f  °  m°re  rellable  operation, 
trol  170  were  obtained  after^belr^  ther^Hy^resserfor^^h”10  keroBln95  and  Sol¬ 
blanketing  atmosphere  containing  differ^tLountf  J  0n®  hOUP  at  350#P  ^er 

ZiT to 

ZZ Jr6  POtCntlal  f°r  d®;®Cti^  changesyin*jetdfueisrwhlchhhadabeen*thermBliy 
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T*  A*  ^  Fr#BC*ti»  *•  *•  (Texaco),  RESEARCH  OH  THERMAL  EFFECTS  OH 
July  1964^39^^  T°  ST0RAaE'  ®:  .S*  Air  Forc#'  APL  TDR  64-83,  Contract  AF  33(687) -10746, 


t*!'-T^nS^?e5earCh^Cfker  W4B  modlfled  t0  *  ®ore  dynadc  system,  to  both  approach  tha 
tes„  conditions  usad  in  various  fual  taat  rigs,  such  aa  tha  CRC  rig,  and  to  simulate 

actual  mission  profiles  for  different  supersonic  aircraft.  The  modifications  included 
a  vacuum  system  for  the  fuel  reservoir,  a  cold  finger  device  and  a  sampling  port  for 
ex  sampling.  A  series  of  shakedown  runs  have  been  completed  using  tha  modified  test 

analyfclcal  pha®°  of  th*  program  entailed  development  of  a  sampling  method 
nd  determination  of  dissolved  oxygen  and  nitrogen  gases  in  fuel  at  the  ppm  range 


i*,»  (APPlled  Physics  laboratory,  Johns -Hopkins  University),  SUH2RS0NIC 
COMBUSTION  OP  STORaBI£  LIQUID  FUELS  IN  MACH  3.0  TO  5.0  AIR  STREAMS.  "Symposium  (Inter¬ 
national)  on  Combustion,  10th,  Cambridge,  England,  August  17-21,  1964."  Pittsburgh 
Combustion  Institute,  1964.  ^  ' 

Supersonic  combustion  of  reactive  aluminum  alkyl  fuels  has  been  experimentally  demonstrated 
in  two-dimensional  ducted  combustors  and  adjacent  to  a  flat  plate.  Fuel  was  injected 
from  the  combustor  walls  through  multiple  orifices  and  ignited  spontaneously.  Stable 
supersonic  heat  release  was  maintained  as  evidenced  by  schlieren  and  direct  motion 
pictures  of  the  flow  field  and  deduced  from  static  and  pitot  pressure  measurements  in 
the  combustion  zone.  The  results  from  the  ducted  combustor  tests  were  correlated  with 

s  pie  theoretical  models  thus  enabling  a  reasonable  determination  of  combustion  effi¬ 
ciency. 
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Congress,  12th,  Washington.  D.  C„  1061. 

Can  be  expacted  t0  exl8t  ln  a  hypersonic  ramjet  employing  super¬ 
sonic  combustion,  the  processes  which  can  be  expected  to  control  the  combustion  chamber 

8  ze  re<iuirements,  existing  problem  areas  and  needed  research  associated  with  these  pro- 
cesses  are  discussed.  The  primary  rate-controlling  processes  occurring  in  a  combustion 

and"tao»on  St'«!0  *"  con”ld‘"'1  t0  *•  ■***»«.  Celay. 
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Administration,  TO  D-2026,  Juno  l»64.  40  pp.  '  *'  ltotlor*1  Aeronautics  and  fpac# 


£  3’3*3£i33*.zitt£d3  •r*ti“‘,of  “ih  ^  “**>•  m  .I, 

#  w  nezxua  as  a  vest  ssidluA*  Fores  And  sosint  cLsrict#picti^tt  #AYI  m  _  _m4  4 

and^io?9  3*18  o'?  3™  MJnr®rB  *r*  at  Mach  number,  of  6.8  and  ».«  m^ir* 

£  ~  *  «sr  ri;£Sr 

predicted  over  the  rang,  of  Mach  numben  and  for  the  teat  media  u!?d.  1  “* 
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Progroe.  Report.  0.  3.  Air  Pore,  Contract  AP  33(8571-9186,  1  March  ?963  to' i  3?]^. 


Research  objectives  include  rapid  determination  methods  for  micro-orpranlsms  in  fuel-waft, 
environments  and  the  mechanisms  of  their  relatod  problems  to  aircraft  fuel  systems  The 
lnvectlgatlon.  covered,  a)  ecology,  microbial  population,  pH,  microbial  type.!  b)  detw- 
ion.  in  detection,  the  esterase  enzyme  approach  is  most  rapid  (10  minutest  ctn  a  i 
cample  It  can  detect  10* -10'  microbe.,  c)  aluminum  corro.Z  kidZZ™ ’ WpV 


Prgre.^R.port,  «.  3.  Air  Porce  Contract  AP  33(6571-9186.  {,Z  Z3  SYdSSS* 
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organisms.  (2)  Growth  of  microorganisms  in  fuel-water  It  of  fuel  micro¬ 
environment  which  result  in  a  chancing  miernbiai  *1  cau*##  ch*»*cal  changes  in 

stratlng  microbial  corJo.loa  Ke«^«hS  ‘3’  *J*  COndU10"“  ■>»«»- 

were  of  value  in  show m«  the  The  corroelon  .tulles  carried  out 

(4)  Research  on  the  nutJitlon  of  rwl-ozidizi2Cp«Iu/nterln€  int°  th*  corro*lon  P**6ce... 
of  a  fuel-water  medium  capabL  of  r*Sult#d  th*  formulation 
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Bxyumterg,  E,  A,,  Norikov,  Yu,  D.  and  Emanuel,  V.  M. 
PROPAGATION  REACTIONS  IN  THE  LIQUID  PHASE  OXIDATION  OP 
Chemistry,  1£1,  no.  5,  702-4  ( 1963 ) . 


ROLE  OP  THE  SURFACE  IN  CHAIN 
n- BUTANE.  Doklady  Physical 


The  isomerization  and  decomposition  of  the  intermediate  butyl  peroxide  radical 
proceeds  by  catalytic  reaction  on  a  stainless  steel  sur?ac^;  Ld  W  Sm 

et^rf7  P^Ct8/r0°  the  radlCal*  acetaldehyde,  tcetoL,  TtlOlol 

less  sUerre^S  aid  to  Tmo^fJ^  -^•cqulralent  to  .20  mole  %  butane  In  i  .tain- 

srE“S5iS=:i3. 
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‘“ombu.uoc''?^;,’;  !0HMATI0N  0P  “»«™»  XAVJS  IK  OOKBSSTIBLE 
Papor  WSS/JTSlls  Institute.  Ksstam  st.t.a  Sactinn.  ijg,  Spring  Kaating. 

r  **  '°ruon  °f 

tovlcas  which  employ  st.bllls.d  datonaJ™  Sa”?  2°2S**“* 

to  learn  more  about  the  transition  process.  The  review  triads  V  n*C#s,try 
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Bollinger,  L,  E.,  Pong,  M.  C.  and  Edse,  R.  (Ohio  State  University),  DETONATION  DtDPOTXOM 
DISTANCES  IN  COMBUSTIBLE  GASEOUS  MIXTURES  AT  ATMOSPHERIC  AND  ELEVATED  INITIAL  PRESSURES. 

U.  S.  Air  Force,  VADC  T.  R.  58-591,  Part  II,  Contract  AP  33(6l6)-56l6,  August  1959.  78  pp. 
(0.  T.  S.  16178). 

Experimental  measurements  were  made  to  determine  the  detonation- induct  Ion  distances  In 
hydrogen-nitric  oxide  mixtures  and  in  hydrogen-oxygen-diluent  mixtures  In  a  50  ms.  tube 
for  various  diluent  (nitrogen,  helium,  argon,  or  carbon  dioxide)  concentrations  at 
initial  pressures  of  1  and  5  atmospheres  and  an  Initial  temperature  of  40*C.  Addition 
of  any  of  the  diluents  caused  an  Increase  in  the  detonation  Induction  distance  by  varying 
amounts.  A  theoretical  analysis  of  the  formation  of  a  detonation  wave  was  made.  A 
correlation  function  was  found  which  relates  the  induction  distance  to  the  Reynolds* 
number,  normal  burning  velocity  of  the  mixture,  the  sonic  velocity  of  the  unburned  gas, 
and  the  adiabatic  combustion  temperature  of  the  given  mixtures. 


Bollinger,  L.  E. ,  Pong, M.C.  and  Edse,  R.  (Ohio  State  Univ.),  EXPERIMENTAL  MEASUREMENTS 
AND  THEORETICAL  ANALYSIS  OP  DETONATION  INDUCTION  DISTANCES.  ARS  Journal,  31,  588-95 
(1965). 

Generally,  it  is  assumed  that  either  the  deflagration  wave  accelerates  with  the  shock 
wave  to  fora  a  detonation  wave  or  that  the  shock  wave  has  sufficient  strength  to  Ignite 
the  combustible  mixture  immediately  behind  the  shock.  The  transition  mechanism  Is  an 
unsteady  process  involving  the  flame  acceleration,  the  shock-deflagration-rarefactlon 
wave  interactions,  the  generation  of  turbulence  and  the  effects  of  chemical  and  molecular 
kinetics.  The  parameters  which  are  most  characteristic  of  the  formation  of  a  detonation 
wave  are  the  induction  distance  and  the  induction  period.  In  this  analysis  an  approxi¬ 
mate  expression  for  the  induction  distance  in  terms  of  the  temperature  ratio  across  the 
detonation  wave  is  given  and  an  empirical  relationship  between  the  induction  distance 
and  the  initial  physical  and  chemical  properties  of  various  gas  mixtures  established. 

This  work  was  sponsored  by  the  U.  S.  Air  Force  under  Contract  AP  33( 616 )-66l5. 
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Bolshakov,  G.  P.  and  Davydov,  P.  I.,  INFLUENCE  OP  ORGANIC  SULFUR  COMPOUNDS  ON  THE 
PROPERTIES  OP  SIMPLE  DISTILLATE  FUELS.  Akademiya  Nauk  SSSR,  Bashkir skii  Filial.  Khimiya 
Seraorganichesklkh  Soedinenli,  Soderzhashchikhsya  v  Neftyakh  1  Nefteproduktakh,  5,  138-48 
(1963).  (CA,  59,  8510  f). 

The  effect  of  15  sulfur- containing  organic  compounds  on  the  thermal  oxidation  stability 
of  reactive  petroleum  distillate  fuels  was  determined  by  bomb  tests  in  glass  or  brass 
vessels  at  100-300*.  Most  of  the  data  were  obtained  at  150°  for  a  hydrogenated  fuel 
having  a  boiling  range  of  140-230*.  Parameters  were  corrosion  of  and  deposit  formation 
on  a  bronze  coupon,  amount  of  oil  Insoluble  sludge  formed,  and  optical  density  of  the 
filtered  product.  Compounds  were  used  at  concentrations  yielding  up  to  0.3^  sulfur  in 
the  fuel.  Fuel  stability  was  reduced  in  the  order:  Thiophene  <  substituted  thiophenes 
<  substituted  thiophanes  <  aliphatic  sulfides  <  aromatic  sulfides  <  aromatic  disulfides  < 
mercaptans . 
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MCTRty^rnJJl rl ' l  #t  *1#  *mCT  ®  HAT8RAL  AMD  SYNTHETIC  SUITOR-  AMD 
raiOfln-OOBiBZM  COKPCOTDS  OK  THE  THERMAL- GKIDATIOIf  STABILITY  OF  STRAIGHT  ROM  JOELS 
Akadetilya  auk  833H,  Itihklrikll  Filial.  Khlmlya  Seraorganichesklkh  Soedinenii 
Soderzhashchikhsya  r  Meftyakh  i  Mefteproduktakh,  5,  160-76  (1963).  (CA,  59,  6163  •). 

B^-aie  sulfur-  and  nitrogen-containing  compounds  vara  iaolated  from  tha  resins  in  TS-l 
T-l,  and  DA  fuel.  of  tha  toroalna  typa  by  di.aolring  th.  raaina  2  atSai  ln^a^aciL 
th.  ether  solution  vith  2#  H ,S04.  Tha  isolated  mixture  of  baa*.  »!.  t^adSHf 
amount®  of  0-0.1#  by  weight  to  tha  ra.in-fraa  fuel®,  and  ita  affac?!  on  She  t!er£L 
oxidatlon  atabillty  of  the  fuel®  at  160*  in  ralation  to  the  concentration  vara  atudied  cr» 

fuel  th!  °f,precipltat*  fora#<1  *  the  fuel,  the  optical  densitj  of  the 

fuel,  tha  amount  of  corroaion  of  bronze,  and  the  weight  of  deposit  formed  on  bronze? 


R'  snd  Carroll,  J.  G.  (California  Research  Corporation)  effett*}  nw  ntr»T««T>Tmj 

£  SSSTfiT*!™  »•*;  Air  Force,  2SS* 

Aif  oo( olb J-J1B4,  April  1958.  253  pp  (AD  151176). 

Effe  ts  of  radiation  on  greases,  hydraulic  fluids,  engine  and  gear  lubricants  and  let 
fuel,  were  studied.  The  thermal  stability  of  nine  Jet  fuels  (five  jTvl  ttoeWP  f. 
“J  an.^:1)  -s  evaluated  in  the  CPR  ooker.  Original  stocks  and  samples 'i^diatL  at' 
three  different  levels  were  tested.  Low  level  irradiation  (8.7  x  10»  to  8  7  x  10» 

!hf!7fh?  ef?  rd,th*rmal  Stablllty-  Reactor  irradiation  reduced  thermal  stability  more 
th„ma1  K!qU^fient  gama  dosage'  At  hl«h  8*™*  dosages  (above  40  x  10«  ergs/g  C)  fuel 
thermal  stability  was  usually  improved  or  unchanged.  Viscosity  increase  waf  the  malor 

problem  at  higher  radiation  dosages;  an  equation  was  developed  by  which  it  was  possible 

ln  Vl“COtltJ  "lth  ^  A0S.g.  Lee  a 


M*  40(1  nya«henko,  S.  M.,  RAMJET  AIRCRAFT  ENGINES.  Moscow.  Oborongiz, 


zZ  formation  on  the  theory,  characteristics,  construction,  and  design 
in  h  ?  8uper8°nlc  ram*Jet  engines,  based  on  Soviet  and  foreign  information  pub? 

IrlTnt  d Pe^dl!!1‘*  They  Consldar  the  «—*y  behind  the^asic  eleme^f  an 
I  diffusers,  combustion  chambers,  and  Jet  nozzles  -  as  well  as  the  operation  of  the 

e  AS  S0urc®8  of  energy  they  discuss  the  use  of  molecular  as  well  as  nuei-ar. 

L:  ;hJL.V°°k  “  ‘h*  rlrst  “•"**  «»  Information  Lcl.^  to  ZeZtZ 

*  phy  lcal  Proeesses,  as  well  as  gas  dynamics  and  traction  calculation  for  ramjets 

LiT'rrr1*1  for,the  book  18  from  »<>nographs  of  magazine  arti;les  published  in 
Soviet  and  foreign  open  literature,  as  well  as  works  by  the  authors. 
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Bore,  C.  L.  (Hawker  Aircraft  Ltd,),  SOME  PRACTICAL  ASPECTS  OP  KINETIC  HEATING  CALCULA¬ 
TIONS.  Royal  Aeronautical  Society,  Journal,  6£,  657-45  (1959), 


This  paper  is  concerned  primarily  with  some  of  the  practical  difficulties  encountered 
in  connection  with  the  prediction  of  kinetic  heating  temperatures.  Attention  la  con¬ 
centrated  upon  methods  for  estimating  temperatures  and  heat  transfer  rates  for  practical 
aircraft  designed  to  fly  at  Mach  numbers  up  to  about  five. 
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Borisov,  A.  A.,  Kogarko,  S.  M.,  and  Lyubimov,  A.  V.,  IGNITION  OP  METHANE  MIXTURES  IN 
SHOCKWAVES.  Academy  of  Sciences  (U.S.S.R.).  Proceedings.  Physical  Chemistry 
Section,  149,  274-5  (1262). 

The  article  presents  a  brief  description  of  experimental  work  in  which  ignition  delays 
were  measured  for  methane-air,  methane -oxygen,  and  methane-oxygen-argon  mixtures. 
Measurements  were  made  in  the  region  behind  the  reflected  wave  in  a  shock  tube. 

Measured  delays  were  of  the  order  of  6-300  fJsec  for  temperatures  in  the  range  1200-2500-*K 
Interpretation  of  the  data  and  comparison  with  that  of  other  irvestigatlons  is  hindered 
by  presentation  in  graphical  form  only,  and  the  quotation  only  of  the  initial  pressure 
of  the  experiment  rather  than  the  pressure  behind  the  reflected  wave. 
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Bott,  T.  R.  (Birmingham  University),  HEAT  TRANSFER  -  SOME  RECENT  CONTRIBUTIONS.  British 
Chemical  Engineering,  2*  n0*  1»  18-27  (1962). 


This  review  embraces  heat-transfer  phenomena  to  be  found  in  air  and  film  cooling,  in 
fluid  solid  systems,  in  two-phase  flow  and  in  boiling.  A  treatment  of  heat  transfer  with 
chemical  reaction  aud  mechanical  heat  transfer  including  the  Influence  of  mechanical 
agitation,  and  of  vibrational  effects  such  as  those  produced  by  ultrasonic  means,  conclude 
the  review. 
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Boudart,  K.  and  KWan,  t.  (Princeton  University} ,  SETEROGEIEOUS  CATALYSIS.  Industrial 
and  Engineering  Chemistry,  U8,  no.  3,  562-9  (1956), 


A  review  article  for  the  period  1 95^-1 955  in  which  the  papers  that  test  reflect  main 
trends  in  fundamental  catalytic  research  are  discussed.  Over  l6o  references  are  cited. 


Bradbury,  J.  T..  Keely,  W.  M. ,  and  O'Hara,  F.  J.  (Holland  Color  and  Chemical),  HYDRO 
OENATION  AND  DEHYDROGENATION.  Industrial  and  Engineering  Chemistry,  ^2,  no.  9,  803-6 
(I960). 


This  is  a  review  article  covering  hydrogenation  and  dehydrogenation  of  organic  compounds. 
One  hundred-eleven  selected  references  are  given  on  hydrogenation  and  dehydrogenation 
reactions,  and  a  more  extensive  bibliography  is  available. 


Br'dbury,  J.  T.,  'miy.  W.  M. ,  O'Hara,  P.  J. ,  and  Vance,  R.  P.  (Oirdler  Catalysts), 
HYDROGENATION 'AND  DEHYDROGENATION.  Industrial  and  Engineering  Chemistry,  £1,  no.  9, 
part  2,  1111-20  (1959). 


This  is  a  review  article  covering  hydrogenation  and  dehydrogenation  of  organic  compounds - 
Three  hundred-sixty  nine  references  are  given. 
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Bradley,  J.  X.  (University  of  Liverpool ) ,  SHOCK  KATE 
Industrial  Chemist,  38,  567-62  (1962  <. 


TXCHHUIHUJ  IV  UOBUITIOH  RESEARCH. 


This  review  article  covers  the  fundamentals  of  shock  tubes,  various  configurations  used 
for  pyrolysis  and  combustion  reaction  studied,  and  reviews  results  -***^ent  pertinent 
work  In  the  field  of  combustion  reactions  In  which  ehock  tubes  have  been  used  as 
experimental  tools. 
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Brandaur,  R.  L..  Short,  B.,  and  Kellner,  S.  M.  E.  (University  of  Rochester),  THE 
THERMAL  DECOMPOSITION  OP  METHYLENECYCLOBUTANE .  Journal  of  Physical  Chemistry,  6^, 
2269-71  (1961). 

Methylenecyclobutane  decomposed  to  ethylene  and  allene  at  46o*C.  The  kinetics  of  the 
pyrolysis  were  similar  to  those  of  alkylcyclobutanes  rather  than  carbonyl-contair.Ing 
cyclobutanes.  The  activation  energy  for  decomposition  was  about  6l  kcal/mole. 


Branger,  M. ,  VEIL  COOLING  OP  RADIAL-PLOW  TURBINES.  AlResearch  Manufacturing  Co.,  Pinal 
Report  No.  K500,  U.S.  Navy  Contract  N  onr  3685 ( 00) .October  1963.  (AD  421888). 
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Effective  reduction  of  turbine  rotor  temperatures  in  gas  and  turbocharger  turbines  has 
been  a  subject  of  research  for  decades.  Air-cooled  hollowed  blades  and  disks  are  now  in 
production  for  aircraft  axial  gas  turbine  wheels,  allowing  higher  gas  temperatures  with 
given  materials.  However,  relatively  little  research  has  been  done  on  radial  turbine 
wheel  cooling,  even  though  this  turbine  type  is  now  produced  in  larger  numbers.  Cooling 
passages  in  radial  turbine  wheels  are  quite  conceivable,  but  veil  cooling,  the  subject 
of  this  study,  appears  by  far  the  simplest  solution,  considering  the  design  requirements. 
The  Introduction  of  coolant  (air)  used  in  this  project  repxssents  one  of  many  approaches, 
and  was  selected  to  make  accurate  study  possible.  The  application  to  back-to-back  rotor 
configurations  with  limited  air  flow  to  the  turbine  wheel  side  and  simplified  circumfer¬ 
ential  seals  appears  quite  attractive  for  gas  turbines  as  well  as  turbochargers.  The 
main  objective  of  the  present  study  phase  was  to  obtain  accurate  material  temperatures 
on  the  blades  and  disk  of  a  semi-shrouded  radial  inflow  turbine  wheel  at  reasonably  high 
gas  temperatures,  tip  speeds,  and  expansion  ratios,  and  thereby  asses  the  true  merits  of 
veil  cooling  In  Its  simplest  form. 
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Brauer,  H. ,  BERECHNUND  BES  l«KMEttBERQANOE«?  art  ■ 

Ingenieur-Technlk,  36,  no.  llTT^ffSes?^ I  AU^ilbreer  BIAaEHVERDAJUTDKQ.  ChwH- 
n°.  4,  L16.  abstr.  A64-11662,  1964L  U2£2,‘  (^te™ti°nalAeroapsce  Abatra^a. 

A  compa.rl.8on  of  available  formula*  r,«,  +u 

ppiiM^..  *s  irss  stvk  set- 

the  formula,  have  a  .Imllar  .tructur*  althou«h  ««™i  *r<m  different  001,0.^.!^ 


~  rrr  zLi. 

affected  by  rapid  reveramrLLgenetrr'LctlLroc^^6  ^  be  BubBtan^ally 

pvr^e ■jspsxz  --f Si pr^r  s 

in  turbulent  pipe  flo„.  LinemimUo^r  fn  te  rate  Upon  th°  »**•  of 
driving  force  permit,  the  empreesloj  of  the  remit  ?  *  VBry  Bma11  temperature 

i£r ^ 


pSViJi  ^SSSUMti‘^Sftut*  01  Emo!  op 

n  uetrlal  and  Engineering  Chemistry  Fundamental e ^  ^“4^39“^^ ^REACTINQ  CAS. 

the  presence  of  a  rfpldf'reverslble  Sc!lm  tl‘  BlJtture  lB  =°n»lderably  modified 
ion  glvea  rise  to  concentration  gradients  canm  in  the  gas  phaBe*  Such  a  reac- 

°Ugh  bbe  boundary  layer  and  providing  what  ma^h^ffUBi°n  °f  the  reacting  species 
port.  This  paper  presents  a  film  theory  J  t!*e  domlnatinS  node  of  energy  trans- 

Dositial  reactlon  ^ving  a  finite  reaction  ^ate  ”  rT*  '?JBt  transler  accompanied  by  a 
position  reaction,  but  the  use  of  dimension!  *  ‘  ReBultB  a1*®  obtained  for  the  MO,  deoom- 
conclusiona  to  be  made  for  other  ch^l^^e^0^8  ^  *"  analy8lB 
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Brian,  P.  L.  T.  and  Reid,  R.  C.  (Massachusetts  Institute  of  Technology),  HEAT  TRANSFER 
WITH  SIMULTANEOUS  CHEMICAL  REACTION:  FILM  THEORY  FOR  A  FINITE  REACTION  RATE.  A.I.Ch.E. 
Journal,  8,  322-9  (1962) . 


Through  the  use  of  a  film  theory  model,  the  effect  of  a  chemical  reaction  upon  the 
rate  of  heat  transfer  from  a  solid  wall  to  a  gas  is  derived  for  both  a  homogeneous 
reaction  and  a  heterogeneous  reaction  on  the  wall.  By  limiting  the  analysis  to  the 
case  of  a  very  small  temperature  driving  force  and  to  the  case  where  the  bulk  gas  is 
essentially  in  chemical  equilibrium  it  is  possible  to  obtain  a  solution  to  the  linear¬ 
ized  problem  which  is  given  quite  general  expression  in  terms  of  partial  derivatives 
of  arbitrary  chemical  kinetic  expressions. 


Bridges,  J.  M.  and  Houghton,  0.  (Gulf  Research  and  Development),  THE  EVALUATION  OF  ACTI¬ 
VATION  ENERGIES  USINO  A  RISING  TEMPERATURE  FLOW  REACTOR  -  THE  DEHYDROGENATION  OF  CYCLO¬ 
HEXANE  OVER  WSp,  Pt/AlpOj,  CroO-x/Al-O-,,  NIWOn/AIpO,  a*'d  Cr?0, .  American  Chemical  Society. 
Journal,  81,  1344-8  (1959). 

A  rising  temperature  flow  reactor  has  been  used  to  evaluate  the  apparent  activation 
energies  and  kinetics  for  the  hydrogenation  of  cyclohexane 'over  WS2»  Pt/Al20,,  Cr  0^/ 
AlpO^ ,  NiWO^/A^O-j  and  Cr20j.  The  method  has  also  been  used  to  compare  rapidly  tfte 
activities  of  the  various  catalysts.  On  the  basis  of  equal  volumes  of  catalyst,  the 
order  of  the  activities  is  approximately  Pt/AlgOj  >  water  \, ashed  CrgO^/AlgO^  >  C^Oj/ 
AlgOj  >  NiW0ty/Al20,  >  Cr20j  >  wSg •  However,  on  the  basis  of  equal  surface  areas,  the 
order  of  the  activities  is  Pt/AlgO  >  water  washed  Cr20,/Al20j  >  Cr  0,  >  NiWO^/AlgOj  > 

WS2  >  Cr^G^/AlpO^.  Electron  irradiation  from  a  Van  de  Graaff  accelerator  has  been  found 
to  have  no  permanent  effect  on  the  activity  of  Pt/Al-O^.  The  thermal  cracking  of  cyclo¬ 
hexane  over  Vycor  wool  has  been  found  to  proceed  in  the  temperature  range  566-700*  with 
an  activation  energy  of  49  -  5  kcal/g  mole. 


C  Bridges,  J.  M.,  Rymer,  G.  T.,  and  Maclver,  D.  S.  (Gulf  Research  and  Development),  THE 

MECHANISM  OF  POTASSIUM  PROMOTION  OF  CHROMIA -ALUMINA  DEHYDROGENATION  CATALYSTS.  Journal  of 
Physical  Chemistry,  66,  871-7  ( 1962) . 


A  study  was  made  of  the  mechanism  of  the  alkali  promotion  of  chromia-alumina  dehydrogenation 
catalysts  using  cyclohexane  reactions.  The  magnetic  and  adsorptive  properties  of  these 
catalysts  were  also  determined  and  correlated  with  catalyst  activity  and  selectivity.  The 
results  suggested  that  there  were  two  types  of  active  sites  on  chromia-alumina,  a  dehydro¬ 
genation  type  associated  with  the  chromla  portion  of  the  surface  and  an  acid  type  associated 
with  the  alumina  surface.  The  acid  sites  catalyze  the  formation  of  methylcyclopentane, 
which  poisons  the  chromla  dehydrogenation  sites.  The  addition  of  potassium  "neutralizes" 
these  acid  sites,  hence  Increasing  the  dehydrogenation  activity.  Potassium  in  excess  of 
that  required  for  this  "neutralization"  is  associated  with  the  chromla  portion  of  the  sur¬ 
face  and  lowers  the  dehydrogenation  activity.  The  interaction  of  the  potassium  with  the 
chromla  apparently  results  in  the  formation  of  a  pot as slum- chromium  complex  with  the 
chromium  in  a  +6  oxidation  state,  which  under  reaction  conditions  reduces  to  a  +3  state. 
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Bringer,  R.  P.  and  Smith,  J.  M.  (Purdue  University),  HEAT  TRANSFER  IN  THE  CRITICAL 
REGION.  A.I.Ch.E.  Journal,  3,  49-55  (1957). 


Heat  transfer  coefficients  were  measured  experimentally  for  carbon  dioxide  in  turbulent 
flow  in  an  0.18- inch  ID  pipe.  Pressure  was  1200  psia  and  temperatures  70-120*F.  Fluid 
to  wall  heat  transfer  coefficients  ranged  from  300  to  2600  Btu/hr-f t* - *F  for  a  Reynold* s 
number  range  30,000  to  300,000.  Correlation  of  results  with  common  equations  and  with 
a  method  of  Deissler  are  discussed. 


Brlnich,  P.  F.  (Lewis  Flight  Propulsion  Laboratory),  RECOVERY  TEMPERATURES  AND  HEAT 
TRANSFER  NEAR  TWO-DIMENSIONAL  ROUGHNESS  EIEMENTS  AT  MACH  3.1.  U.S.  National 
Advisory  Committee  for  Aeronautics,  TN  4213,  February  1958,  20  pp. 


The  effects  of  single  and  multiple  two-dimensional  roughness  elements  on  the  tempera¬ 
ture  distribution,  the  pressure  distribution,  and  the  heat  transfer  on  a  hollow 
cylinder  and  a  cone-cylinder  model  were  determined  at  Mach  3.1.  Abrupt  perturbations 
in  surface  temperature  occurred  in  the  neighborhood  of  the  elements  when  the  boundary 
layer  was  turbulent,  but  were  absent  when  it  was  laminar.  The  type  of  perturbation 
depended  on  the  element  shape,  forward-facing  wedges  giving  the  lowest  temperatures 
immediately  behind  the  element,  and  forward-facing  steps  the  highest.  Far  a 
turbulent  boundary  layer  the  heat -transfer  rate  behind  the  wedge  element  was  less  than 
that  immediately  ahead  of  the  element. 


Brlnich,  P.F. ,  A  STUDY  OF  BOUNDARY-LAYER  TRANSITION  AND  SURFACE  TEMPERATURE  DISTRIBUTIONS 
AT  MACH  3.12.  U.  S.  National  Advisory  Committee  for  Aeronautics,  TN  3509,  July  1955. 

39  pp. 


Surface  temperature  distributions  and  high-speed  schlleren  motion  pictures  were  used  to 
study  transition  with  and  without  single  roughness  elements  on  a  hollow  cylinder  at 
various  wind-tunnel  Reynolds  numbers.  Increasing  the  sharpness  of  the  leading  edge 
increased  the  abruptness  of  the  recovery  temperature  rise  near  the  transition  point  and 
decreased  the  transition  Reynolds  number.  Single  roughness  elements  in  the  laminar 
boundary  layer  moved  transition  upstream  and  produced  slight  local  changes  in  temperature 
distributions.  Roughness  elements  in  transitional  and  turbulent  boundary  layers  produoed 
large  perturbations  in  temperature  distributions. 
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Brokaw,  R.  S.  (Lewis  Research  Center),  ANALYTIC  SOLUTIONS  TO  THE  ION1TION  RUSTICS  OF  THE 
HYDROGEN- OXYGEN  REACTION.  V.  S.  National  Aeronautics  and  Space  Administration,  Technical 
Note  D-2542,  December  1964.  15  p. 

Solutions  have  been  obtained  for  a  reaction  scheme  involving  5  rate  constants  as  parameters. 
Results  were  obtained  for  a  high  pressure-low  temperature  region,  a  high  temperature- low 
pressure  region  of  short  delays  and  for  the  boundary  between  these  two  regions.  Experi¬ 
mental  ignition  delays  in  both  regions  are  adequately  explained,  and  delays  computed  by 
numerical  integration  of  the  rate  equations  are  reproduced  to  within  a  few  percent.  Delays 
for  the  Van  Neumann  spike  condition  in  Chapman- Jouquet  detonations  around  the  lean  limit 
of  detonability  in  air  have  been  calculated.  At  the  limit,  delays  decrease  by  two  orders 
of  magnitude  as  the  hydrogen  mole  fraction  Increases  by  0.01. 


Brooks,  D.  B.  (Office  of  Director  of  Defense  Research  and  Engineering),  MILITARY  RESEARCH 
ON  JET  FUEL  CONTAMINATION.  American  Petroleum  Institute.  Proceedings,  43,  Section  III, 
172-7  (1963). 

Serious  aircraft  troubles.  Including  engine  flamecuts.  fuel  gage  malfunctions.  Integral 
tank  corrosion,  and  other  fuel  system  difficulties  hate  been  traced  to  contaminants  in 
the  fuel.  The  chief  offenders,  singly  or  in  combination,  have  been  found  to  be  water, 
dirt  (especially  from  rust),  surfactants,  and  microorganisms.  Improper  operation  and 
maintenance  of  fuel-handling  equipment  have  been  found  to  be  the  causative  factors  in 
each  case  of  serious  fuel  contamination  thus  far  investigated.  The  consensus  of  in¬ 
formed  opinion  is  that  the  troubles  encountered  in  field  handling  of  fuels  can  be  averted 
by  good  housekeeping  throughout  the  fuel-handling  system.  47  references  are  given. 


Bruszak,  A.  E. ,  Burgess,  D.  S.,  and  Wijnen,  M.  H.  J.  (U.S.  Bureau  of  Mines),  REACTION 
KINETICS  IN  HOT-GAS  IGNITION  OF  ETHANE-AIR.  Combustion  and  Flame,  7,  no.  3,  245-51 
(1963). 

The  reaction  order  was  unity  with  respect  to  ethane  and  0.25  with  respect  to  oxygen, 
assuming  an  unchanged  course  of  reaction  over  800-*-875eC.  The  activation  energy  was 
calculated  as  49  kcal/mole.  Heat  balances  were  studied  and  rates  of  heat  production 
obtained  for  the  oxidation  of  ethane  at  low  concentration  near  the  axis  of  a  Jet  of  hot 
nitrogen  issuing  into  cool  ethane-air.  Assuming  purely  thermal  ignition,  experimental 
results  agreed  well  with  predicted  temperatures  of  hot-gas  Ignition,  and  also  quali¬ 
tatively  with  Spalding's  centroid  procedure  for  predicting  burning  velocity.  The 
technique,  originally  used  by  Vanpee  and  Volf hard,  may  be  useful  in  studying  the  effects 
of  additives  on  combustion. 
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Burgess,  R.W.,  Isakson,  V.E.,  Tomlison,  W.H.,  Burkhardt,  C.E.,  Peterson,  H.D.  and 
Etheridge,  B.R.  (Beeoh  Aircraft),  HIGH  TEMPERATURE  FUEL  SYSTEMS  INVESTIGATIONS. 

U.S.  Air  Force,  ASD  TR  61-312,  Contract  AF  33(616)-  7073,  August  1961.  54  pp. 

(AD  263457). 

High- temperature  hydrocarbon  fuels  were  subjected  to  coker,  gas  chromatographic,  and 
IR  spectro-photometric  analysis  to  determine  the  effects  of  various  additives  and 
thermal  stressing.  Aircraft  fuel  system  components  were  installed  in  the  pre¬ 
conditioning  system  to  determine  their  suitability  for  operation  under  the  test 
conditions,  particularly  with  respect  to  elastomeric  seals.  Metal  samples  were 
physically  stressed  and  subjected  to  the  higher  temperature  ranges,  both  immersed  in 
liquid  and  suspended  in  the  vapor  space.  The  tendency  of  the  fuels  to  produce  solids 
and  the  accumulation  of  the  solids  in  the  preconditioning  system  were  continuously 
monitored.  Appreciable  solids  accumulation  was  encountered.  No  accelerated  stress 
corrosion  occurred.  It  is  thought  that  the  duration  of  the  exposure  was  insufficient 
to  produce  concrete  results.  Proper  containment  and  restraint  can  extend  the  operat¬ 
ing  range  of  elastomeric  seals  considerably  over  their  normal  high  temperature  rating. 


Burgoyne,  J.  H.  and  Williams-Leir,  G.  (Imperial  College),  THE  INFLUENCE  OP  INCOMBUSTIBLE 
VAPOURS  ON  THE  LIMITS  OP  INFLAMMABILITY  OP  GASES  AND  VAPOURS  IN  AIR.  Royal  Society 
(London).  Proceedings,  A193,  525-39  (1948). 


The  influence  of  some  incombustible  vapours  upon  the  upward  propagation  of  flame  through 
mixtures  of  combustible  gases  and  vapours  with  air  contained  in  a  1-7/B-inch  glass  tube 
has  been  examined  and  some  comparisons  made  with  results  in  a  4- inch  tube.  Prom  the 
data  obtained  with  the  mall  tube  it  has  been  possible  to  plot  diagrams  for  each  of  the 
combustibles  with  inert  vapour  and  air  showing  completely  the  compositions  of  inflam¬ 
mable  and  non- inf 1 amiable  mixtures.  Prom  these,  the  limiting  "safe"  composition  of 
mixtures  of  inert  vapour  with  air  and  with  the  combustible  respectively  have  been 
derived.  The  combinations  studied  were  hydrogen,  methane,  ethylene,  carbon  monoxide, 
n-hexane,  cyclohexane  and  benzene  with  methyl  bromide;  hydrogen  and  n-hexane  with 
difluorodichloromithane,  and  methane  with  carbon  tetrachloride. 


Burton,  E.  J.  and  Hurden,  R.  K  ,  RECENT  ADVANCES  IN  MEASURING  FLAME  AND  GAS  TEMPERATURES. 
Iron  and  Coal  Trades  Review,  164,  1211-15  (May  30,  1952). 


This  review  of  the  technique  of  measuring  flame  temperatures  discusses  attempts  that 
are  being  made  to  give  Intelligible  results  for  turbulent  flames.  In  the  investigation 
of  the  heat  transfer  from  luminous  flames,  both  flame  temperature  and  emisslvity  need 
to  be  measured.  The  Schmidt  method  of  emisslvity  measurement,  using  the  furnace  wall 
and  a  cold  surface  as  comparison  background  radiators,  seems  likely  to  be  the  most 
reliable,  and  least  difficult  method  to  attempt  in  industrial  furnaces.  Instruments 
have  been  developed  for  the  measurement  of  the  sensible  heat  content  of  gases,  although 
there  appears  to  be  no  pyrometer  available  for  the  continuous  metering  of  pre-heat 
temperatures. 
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Buschfort,  H.G.  and  Hundere,  A.  (ALCOR,  Inc.),  DEVELOPMENT  OP  HIGH  TEMPERATURE 
DEPOSITION  RIO  FOR  ADVANCED  ENGINE  LUBRICANTS.  U.S.  Air  Force,  A3D  TDR  63-265, 
Contract  AF  33(616)-7136,  March  1963.  19  pp. 


The  objective  of  this  program  covered  by  Contract  AF  33(616)-7136,  83(62-1026),  is 
to  develop  a  deposition  rig  that  will  rate  lubricants  in  the  same  order  as  the  engine 
with  respect  to  coke,  sludge,  and  oil  degradation,  be  capable  of  operating  with  oil 
In  temperatures  up  to  at  least  700«P  and  surface  temperatures  up  to  at  least  1000*F, 
and  have  repeatability  and  reproducibility  for  close  quality  control.  A  rig  was 
developed  which  duplicates  dynamically  the  thermal  and  oxidation  stresses  to  which  the  oil 
is  subjected  in  an  engine.  The  effect  of  operating  variables  was  studied  using  a 
polyphenyl  ether  (0-61-20).  The  rig  was  modified  considerably  from  the  original 
design  developed  utilizing  diester  base  oils  because  it  was  necessary  to  increase  the 
maximum  design  operating  temperatures  to  stress  polyphenyl  ethers  to  the  break 
point  and  also  to  obtain  satisfactory  continuous  operation  at  these  extreme  temperatures. 


Buschfort,  H.  G.  and  Hundere,  A.  (ALCOR,  Inc.),  DEVELOPMENT  OF  HIGH  TEMPERATURE  DEPOSI¬ 
TION  RIO  FOR  ADVANCED  ENGINE  LUBRICANTS.  U.  S.  Air  Force,  APL  TDR  64-49,  Contract 
AF  33(657) -10037,  June  1964.  31  pp. 

The  objective  of  this  program  was  to  develop  a  test  rig  and  a  procedure  to  evaluate  experi¬ 
mental  gas  turbine  lubricants  at  surface  temperatures  up  to  1000°F  and  to  yield  results 
that  are  Indicative  of  lubricant  performance  in  advanced  high  mach  gas  turbine  engines 
with  respect  to  sludge,  coke,  acidity,  and  viscosity  change.  The  phase  of  the  program 
covered  by  this  report  was  directed  to  studying  the  effect  of  variables  on  a  polyphenyl 
ether,  0-61-20,  utilizing  a  48-hour  test.  Major  emphasis  was  placed  on  the  formation  of 
deposits.  Tests  were  also  conducted  on  engine-tested  MIL-L-7808  oils  to  further  check  the 
correlation  previously  established. 


Buschfort,  H.  G.  and  Hundere,  A.  (ALCOR,  Inc.),  DEVELOPMENT  OF  STANDARDIZATION  FLUID  FOR 
ASTM-CFR  FUEL  COKER.  U.  S.  Air  Force,  WALD  TR  60-878,  Contract  AF  33(616)-  7266,  February 
1961.  17  pp.  (AD  260  603). 

Studies  were  made  to  develop  a  standardization  fluid  for  the  ASTM-CFR  Fuel  Coker  to  give 
a  no.  3  preheater  rating  and  10-  to  15-ln.  Hg  filter  pressure  drop  across  the  filter  at 
300  F/400  F/6  conditions  at  the  same  time  having  maximum  sensitivity  to  temperature 
changes  and  adequate  storage  stability.  A  total  of  59  chemicals  were  investigated  as 
poisoning  agents  in  heart  cut  alkylate  bottoms  (Soltrol  170).  The  poisoning  agents  that 
best  fulfilled  the  objective  were  pyrrolidine  at  a  concentration  of  0.5  ol/gal  and 
pyrrole  at  a  concentration  of  4.0  ml/gal.  Both  combinations  gave  no.  3  preheater  ratings, 
but  in  both  cases  the  filter  pressure  drop  was  only  about  2-in  Hg.  Pyrrolidine  is  more 
satisfactory  from  the  standpoint  of  storage  stability,  but  pyrrole  has  somewhat  greater 
sensitivity  to  temperature  changes.  It  is  concluded  that  although  a  poisoning  agent  in 
a  stable  base  stock  could  be  used  as  a  standardization  fluid,  a  better  approach  would 
be  to  utilize  a  production  fuel  of  the  desired  thermal  stability,  the  rating  of  which 
would  be  monitored  and  controlled  by  a  central  laboratory. 
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Bushueva,  E.  M.  and  Bespolov,  I.  A.,  EFFECT  OF  THE  FRACTIONAL  AND  HYDROCARBON 
COMPOSITION  OF  (JET)  FUELS  ON  THEIR  THERMAL  STABILITY.  Khlmiya  1  Tekhnologlya 
Topilv  i  Mat,el,  8,  no.  8,  49-54  (1963). 


In  tests  Involving  bubbling  air  for  3  hr  at  150*-300*C  the  total  content  of  oxi¬ 
dation  products  increased  as  the  boiling  range  of  the  fuel  fraction  rose.  The  tendency 
to  formation  of  precipitate  was  greater  in  straight-run  oils  than  in  fractions  of  hydro¬ 
genated  green  oil  from  pyrolysis  or  hydrogenated  gas  oil  from  catalytic  cracking.  The 
amount  of  precipitate  reaches  a  maximum  in  oxidation  at  200*C,  decreasing  at  higher 
temperatures.  Upon  dearomatization,  the  fuels  are  very  stable.  With  rise  in  aromatic 
content  of  the  fuel,  the  amount  of  oxidation  products  increases.  The  tendency  to  form 
precipitate  reaches  a  maximum  at  an  intermediate  concentration  of  aromatics,  decreasing 
at  higher  concentrations,  presumably  because  the  highly  oxidized  compounds  are  dissolved 
in  the  aromatic-rich  fuel.  Tables  and  references,  (in  Russian) 


Byington,  A.,  A  CORRELATION  OF  WATER  SOLUBILITY  IN  JET  FUELS  WITH  API  GRAVITY,  ANILINE 
POINT,  PERCENT  AROMATICS,  AND  TEMPERATURE.  Texas  A  and  M  College,  Master>s  Thesis, 
January  1964.  29  pp.  (AD  423  062). 


The  solubility  of  water  in  Jet  fuels  is  of  particular  interest  in  aircraft  operation 
because  at  low  temperatures  this  water  could  form  ice  which  would  deposit  on  fuel  fil¬ 
ters  and  control  mechanisms  and  adversely  affect  fuel  flow  and  engine  performance. 

Long  range,  high  altitude  flights  aggravate  the  problem,  and  the  use  of  micronic  filters 
in  fuel  lines  maximizes  the  danger  of  plugging  from  any  ice  present.  The  solubility  of 
water  was  determined  for  several  samples  of  Jet  fuels  at  various  temperatures.  The  sam¬ 
ples  covered  the  range  of  fuels  normally  encountered  in  military  and  civilian  use.  An 
equation  was  developed  for  predicting  the  solubility  of  water  in  Jet  fuels.  The  equation 
Includes  API  gravity,  aniline  point,  and  percent  aromatics.  The  average  absolute  devia¬ 
tion  is  8.122)6  with  a  maximum  deviation  of  32.4{6. 


Calvelli,  E.  A.  (Grumman  Aircraft),  DON'T  BLAME  THE  BACTERIA.  Society  of  Automotive 
Engineers.  SAE  Paper  749C,  September  1963.  4  pp. 


Investigation  of  the  corrosion  problem  associated  with  microbiological  contamination 
of  Jet  fuel  reveals  a  definite  relationship  between  microorganisms  and  other  contaminants. 
These  contaminants  Include:  saline  water,  rust,  surfactants,  and  dirt.  If  we  destroy 
the  microorganisms  without  effectively  removing  the  ingredients  which  cause  both  their 
growth  in,  and  the  corrosion  of  wing  tanks,  we  are  only  flying  on  borrowed  time.  The 
problem  of  corrosion  will  never  be  completely  solved  by  the  elimination  of  bacteria 
alone.  Only  a  concentrated  effort  to  keep  the  total  list  of  ingredients  out  of  the 
fuel  system  will  suffice. 
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Campbell,  J.R.,  THIRD  QUARTERLY  PROGRESS  REPORT  OP  THE  CY  1962  AIR  FORCE  -  MARQUARDT 
CONTRIBUTING  ENGINEERING  PROGRAM.  The  Marquardt  Corporation,  Report  No.  25,059,  Vol.  II, 
U.S.  Air  Force  Contract  AP  33(600) -40809,  October  1962.  (AD  332720).  REPORT  CIASSIPIED 
CONFIDENTIAL. 


The  contents  of  this  report  include  study  of  multicomponent  fuels,  high  energy  fuels, 
solid  and  slurry  hydrogen,  advanced  controls  systems,  auxiliary  power  generation,  and 
advanced  test  facilities.  The  calendar  year  1962  Air  Force -Marquardt  Contributing 
Engineering  Program  was  authorized  as  a  part  of  Contract  AF  33(600)-40809  by 
Supplemental  Agreement  No.  13.  Contract  AF  33(600)-40809  also  covers  the  RJ43-MA-11 
Ramjet  Engines,  Data,  and  Publications  Program.  The  detailed  description  of  the  over-all 
Contributing  Engineering  activity  is  included  in  The  Marquardt  Corporation  Proposal  No. 
9027A,  dated  13  December  1961  and  revised  9  January  1962  and  22  March  1962. 


Canning,  F.  R. ,  Fisher,  A.,  Ford,  J.  F.,  Holmes,  P.  D.  and  Smith,  R.  S. ,  DEHYDROCYCIJZA- 
TION  OF  2, 2-DIMETHYL- 4-(METHYL-Cu  )-PENTANE  AND  3- ( METHYL- C**  ) -HEPTANE  OVER  CHROHIA- 
ALUMINA.  pp.  205-16  in:  International  Atomic  Energy  Agency,  "Radioisotopes  in  the 
Physical  Sciences  and  Industry, vol  III",  Vienna,  Globus,  1962. 

The  relative  specific  activities  of  the  reaction  products  suggest  the  following  mechanisms 
for  dehydrocyclization.  With  2, 2-dlmethyl-4-{ mathyl-CH ) -pentane  the  methyl  groups  at 
both  ends  of  the  molecule  become  attached  at  adjacent  sites  on  the  catalyst  surface. 
Rearrangement  at  the  trisubstituted  end  of  the  molecule  to  give  a  six-membered  ring, 
followed  by  dehydrogenation,  gives  p-xylene  with  500  activity  in  the  methyl  groups.  With 
methyl  heptane  the  activity  distribution  in  the  aromatic  products  shows  that  the  products 
were  not  formed  by  simple  ring  closure  but  probably  via  Cf ,  C(  and  C7  ring  intermediation. 
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Carberry,  J.  J  (University  of  Notre  Dame),  THE  DESIGN  OF  LABORATORY  CATALYTIC 
REACTORS.  American  Chemical  Society,  Abstracts  of  Papers,  145th  Meeting,  September 
1963.  pp.  28  1-29  I. 


A  comparatively  novel  well-stirred,  constant-environment,  gas-solid  catalytic  reactor 
was  designed  which  promises  to  be  free  of  interparticle  heat  and  mass  transfer  grad¬ 
ients  commonly  existing  in  fixed-bed  systems.  This  device  is  described  in  detail; 
problems  associated  with  experimental  determination  of  kinetic  data  on  heterogeneous 
catalytic  reactions  and  specific  limitations  of  various  common  laboratory  reactor  types 
are  discussed;  and  some  design  criteria  for  small-scale  fixed-bed  reactors  are  suggested 
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Carne,  M.  (Atomic  Energy  or  Canada,  Ltd.),  STUDIES  OP  THE  CRITICAL  HEAT-PIAJX  POR  SOME 
BINARY  MIXTURES  AND  TliEIR  C.  2MPONENTS.  Canadian  Journal  of  Chemical  Engineering,  Jft,  no.  6, 

235-41  (1963). 


A  pool  boiler  and  a  forced  convection  loop  used  for  studying  critical  heat  fluxes  In  binary 
mixtures  are  described.  The  geometry  of  the  test  element  Is  shown  to  be  an  Important 
variable  In  pool  boiling  experiments,  affecting  both  absolute  flux  values  and  the  variation 
with  composition.  Data  given  for  AC  and  DC  power  supplies  show  that  the  critical  heat  flux 
is  relatively  unaffected  by  the  power  supply  source.  Empirical  equations  for  critical  flux 
vs  velocity  and  subcooling  are  given  for  benzene,  toluene  and  acetone,  which 
forced  convection  subcooled  data  with  average  deviations  of  3.1*,  5.0*  and  6.1*  respectively. 
Forced  convection  subcooled  data  are  given  for  the  systems  benzene-toluene  and  acetone- 
toluene  showing  the  effect  of  composition  on  critical  heat  flux.  It  is  concluded  that,  at 
forced  convection  subcooled  conditions  in  certain  concetration  ranges,  binary  mixtures  may 
exhibit  critical  heat  fluxes  which  are  higher  than  for  either  of  the  pure  components.  In 
this  respect  loop  experiments  are  analogous  to  pool  boiling  ones.  However,  extrapolation 
from  pool  boiling  experiments  to  loop  conditions  does  not  appear  to  be  feasible  under  the 

present  test  conditions. 


Carr  N.  L.  and  Schagrln,  E.  P.  (Gulf  Research  and  Development  Co.),  UTILIZATION  OP 
DIGITAL  COMPUTERS  IN  KINETICS  STUDIES.  American  Chemical  Society,  Abstracts  of 
Papers,  145th  Meeting,  September  1963,  p.  29  I. 


A  method  of  studying  reaction  kinetics  in  reasonably  complex  systems  by  using  a  combin¬ 
ation  of  computers  and  model  building  techniques  has  been  developed.  The  ^ailabiiity 
of  certain  computer  programs  makes  this  kind  of  approach  feasible;  one  °*  these  is  a 
reactor  simulation  (REASON)  program  developed  specifically  for  analyzing  rfic*°****\^ 
This  approach  is  valuable  mainly  during  the  early  stage  of  a  study  since  it  »***»«» 
experimental  work  needed  and  broadens  both  the  amount  and  scope  of  the  knowledge  gener¬ 
ated  from  the  data.  Examples  are  given  on  use  of  these  methods  (1)  to  develop  and 
studyf reaction  kinetl^s^models ;  (2)  to  develop  and  test  c^adcal  reaction  mec^sms; 

(3)  to  predict  how  the  catalyst  might  be  utilized  more  effectively;  (4)  to  * 

basis  for  conjecture  about  the  role  of  the  catalyst,  thereby  leading  to  Its  V"P™ve- 
ment;  and  (5)  to  explore  types  of  reactors  and  modes  of  operation  as  the  first  step 
towards  optimization  of  the  reactor  system. 


Carroll,  J.  0.,  Bolt.  R.  0..  and  Bert,  J  A.  (California  Research  Corporation),  A 
SURVEY  OF  THE  RADIATION  STABILITY  OP  HYDROCARBON  FUELS.  Aeronautical  Engineering 
Review,  17,  61-6  (March  1958) . 


Small  samples  of  a  gasoline  stock,  kerosene,  stove  oil,  and  typical  JP-3,  JP-4,  and 
JP-5  Jet  fuels  were  exposed  to  gamma  radiation.  Postlrradlation  tests  were  performed 
and  these  results  compared  with  those  from  the  original  fuels.  Gas  evolution  as  a 
result  of  irradiation  was  also  measured.  The  results  obtained  are  compared  for  the 
various  types  of  fuels. 
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Carroll,  J.  0.,  Bolt,  R.  0.  and  Bert,  J.  A.  (California  Research  Corp.),  A  SURVEY  OP  THE 
RADIATION  STABILITY  OP  JET  FUELS .  U.  S.  Atonic  Energy  Commission,  TID-5363,  Contract 
AT(11-1)-174,  1956.  38  pp.  (CA,  59,  8510  b). 


Seven  fuels  were  exposed  to  y- radiation.  The  fuels  included  stove  oil,  furnace  oil,  JP-3, 
JP-5,  kerosine,  and  aviation  gasoline.  The  latter  4  were  also  irradiated  in  the 
Materials  Testing  Reactor.  For  neutron- Irradiated  fuels,  viscosity  and  gassing  informa¬ 
tion  was  obtained.  Por  the  y- irradiated  samples,  several  physical  properties  were  ob¬ 
tained  by  micro  methods,  including  ASTM  distillation.  Por  1  kerosine-type  fuel,  suffi¬ 
ciently  large  amounts  were  y- irradiated  so  that  thermal  stability  tests  were  run  in  the 
Erdco  Fuel  Coker. 
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Cauha,  M. ,  Jr.  and  Gardiner,  K.  W.  (Consolidated  Electrodynamics ) ,  AX  AMALYZER  FOR 
MOISTURE  AND  SOLIDS  IN  JET  FUELS.  U.  S.  Air  Force,  WADD  TR  60-461,  Contract  AF  33(616)- 
6588,  December  1960.  27  pp.  (AD  247114). 


An  Instrument  for  continuously  and  simultaneously  measuring  total  water,  suspended  water, 
and  dissolved  water  in  Jet  fuels  was  developed  in  conjunction  with  the  anti-icing  program 
at  WADD.  Studies  were  also  made  of  photometric  techniques  for  solid  contamination  detec¬ 
tion  and  of  the  adaptability  of  a  nephelometric  method  to  the  moisture  analysis  equipment 
to  form  a  unit  ire  d  contaminants  analyser. 


Ceresuela,  R. ,  Marguet,  R.  and  Vaucheret,  X.  ( 0.N.E.R.A, ),  L*BCHAUFP1!E1^,  CBCETIQUB 
D'UNE  MAQUETTE  SCHEMATIQUE  D' AVI  ON  DE  TRANSPORT  SUFERSONIQUE.  International  Council  of 
the  Aeronautical  Sciences,  Fourth  Congress,  Paris,  Paper  64-560,  August  24-28,  1964. 


The  present  study  was  undertaken  to  study  the  kinetic  heating  of  a  supersonic  aircraft. 
The  particular  problem  of  Interest  is  the  development  of  significant  thermal  stresses 
during  the  rapid  acceleration  and  climb  portion  of  the  mission.  Such  stresses  can  be 
quite  severe  in  the  vicinity  of  leading  edges  of  aerodynamic  surfaces.  The  study  com¬ 
prised  examination  of  kinetic  heating  effect  on  model  structures  in  wind  tunnel  experi¬ 
ments  and  rocket  flight  experiments. 
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The  primary  purpose  of  this  theoretical  treatment  la  to  Introduce  into  boiling  heat  transfer 

*«“  >*lch  eeveral  critic.!  condition.  .re  torlj. 
frnm  a1  !!  b0lllnf  considered  as  being  limited  by  the  maximum  rate  of  bubble  generation 

£  obta^  ^eat?ng  Burface-  Wlth  certaln  B^lified  assumptions ,  In  •SieT 

obtained  for  the  first  critical  heat  flux  of  nucleate  boiling  with  and  without  forced 

:nr  rsEtt-r-  study  ~  * «•  *  *-  TtzsL 


Chauvin,  L  T„  AERODYNAMIC  HEATING  OP  AIRCRAPT  COMPONENTS.  U.  S.  National  Advisory 
Committee  for  Aeronautics,  RM  L55Ll9b,  February  1956.  12  pp.  (AD  84750). 


Aerodynamic  heat-transfer  data  obtained  at  supersonic  speeds  are  presented  for  various 
airplane  components  such  as  a  conical  nose,  a  blunt  conical  nose,  a  cone  cylinder  body,  a 
flat  face  canopy,  a  delta  wing  at  an  angle  of  attack,  and  a  deflected  flap  The  data  are 
correlated  on  the  basis  of  Stanton  number  for  various  supersonic  Mach  numbers  and  Reynolds 
umbers.  For  all  cases  investigated,  the  measurements  were  In  reasonable  agrseMnt  with 
■  excapt  for  th«  sheltered  surface  of  the  delta  wing  at  »ngu  of 

attack.  In  addition  to  the  heat  transfer  measured  on  the  50°  blunt  cone,  transition  was 

found  to  occur  at  a  Reynolds  number  of  0.5  x  10«  based  on  local  conditions  at  a  free- 
stream  Mach  number  of  4.  84. 


Chertkov.  Ya.  B..  INCREASING  THE  ENERGY  CONTENT  OF  HYDROCARBON  FUELS.  Khinlva  i 
Tekhnologlya  Topliv  1  Masel,  1962.  no.  2,  63-7.  y 
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The  increase  of  energy  content  by  selecting  hydrocarbon  groups  of  a  certain  structure  and 
high  density  was  investigated.  The  yield,  refractive  index,  density,  molecular  weight, 
empirical  formula,  mean  content  of  CH  atoms  In  side  chains  and  specific  heat  of  combus¬ 
tion  of  monocyclic  aromatic  hydrocarbons  produced  from  50*C  fractions  from  various  feed¬ 
stocks  are  tabulated.  The  results  show  that  In  Industrial  hydrocarbon  fractions  boiling 
n  he  range  100  to  350*C,  the  monocyclic  hydrocarbon  content  ranges  from  8  to  58% 
depending  on  the  feed  and  the  method  of  refining.  The  use  of  monocyclic  aromatic  hydro¬ 
carbons  as  feedstock  for  producing  new  naphthenic  fuels  for  supersonic  aircraft  Is 
proposed. 
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Chertkov,  Ya.  B  ,  METHODS  OP  INCREASING  THE  ENERGY  CONTENT  OP  HYDROCARBON  FUELS. 

Khimiya  i  Tekhnologiya  T  opliv  1  Masel,  1960,  no.  4,  1-4.  (U.S.  Air  Force  Trane.  MCL 
1300/1+2;  AD  264501). 

Liquid  hydrocarbon  fuel  with  a  maximum  heat  of  combustion  can  be  produced  only  with 
proper  blending  of  hydrocarbons,  taking  into  account  their  chemical  structure.  For 
hydrocarbons  of  all  classep  the  density  and  the  heat  of  combustion  per  unit  volume 
increases  with  an  increase  'in  the  number  of  short  side-chains  (methyl  groups)  added  to 
the  basic  structure.  The  heat  of  combustion  per  unit  volume  also  increases  with  an 
increase  in  the  molecular  weight  of  the  hydrocarbon  blend.  Among  the  different  classes 
of  hydrocarbons  the  heat  of  combustion  per  unit  volume  increases  in  the  following 
order:  paraffin,  naphthene  monocyclic  aromatic,  blcyclic  aromatic.  The  most 
effective  method  for  increasing  the  energy  content  of  hydrocarbon  fuel  is  to  add  the 
maximum  amount  of  high  density  aromatics.  Work  is  required  to  improve  the  combustion 
properties  of  such  aromatics  in  an  engine. 


Chertkov,  Ya.  B. ,  ON  THE  MECHANISM  OF  SEDIMENT  FORMATION  IN  T-TYFE  FUELS.  Khimiya  i 
Tekhnologiya  Topliv  1  Masel,  1960.  no.  9,  57-61.  (Extensive  summary  available  as 
AD  245716.  2  pp. ) 

This  article  is  a  further  contribution  to  the  studies  on  sediment  formation  in 
ligroin-kerosene  jet  fuels.  It  is  stated  once  again  that  the  formation  of  sediment 
is  due  to  the  oxidation  of  nonhydrocarbon  (*-,  S-,  and  O- containing)  constituents 
of  fuel.  The  sediment  deposits  are  assumed  to  be  the  products  of  condensation  and 
polymerisation  of  oxygen-rich  compounds  (presumably  hydroxy carboxylic  acids)  into 
lactides,  estolldes,  etc. 


Chertkov,  Ya.  B. ,  Ragosin,  N.  A.,  and  Marlnchenko,  N.  I.,  COMPOSITION  OF  DEPOSITS 
FORMED  ON  FUEL  FILTERS  OF  TRANSPORT  JET  AIRCRAFT  ( SUMMARY ) .  Khimiya  i  Tekhnologiya 
Topliv  1  Masel,  1961,  no.  4,  57-60.  (U.S.  Library  of  Congress  AID  61-100;  AD  261443). 

A  study  of  sediment  from  TC-1  fuel  which  clogs  fuel-system  filters  of  transport  Jet 
aircraft  and  refueling-unit  filters  is  reported.  On  the  fuel-system  filter,  sediment 
formed  at  45  to  50*C,  while  in  the  refueling  units  sediment  formation  took  place  at  the 
ambient  temperature.  The  inorganic  component  of  the  refueling-unit  sediment  differed 
from  that  of  the  aircraft  in  higher  Fe  and  Zn  contents,  while  the  ash-forming  elements 
remained  at  approximately  the  same  level  (40J<).  Na  was  found  in  much  smaller  quar titles 
than  in  the  aircraft  sediment.  In  both  cases  considerable  contamination  by  ground  dust 
was  found.  The  re  fueling- unit  sediment  contained  a  smaller  amount  of  the  organic  com¬ 
ponent  than  the  aircraft  sediment,  except  in  one  case.  A  suggestion  was  made  that  Jet 
fuels  be  stored  in  hermetic  reservoirs  provided  with  corrosion-resistant  linings  and 
that  fuel  to  be  dispensed  be  filtered  until  complete  removal  of  mechanical  impurities 
with  particle  size  over  1  to  2  microns  is  achieved. 
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Chertkov,  Ya.  B.  and  Shchagin,  V.  M  DEGREE  OP  DISPERSION  OP  INSOLUBLE  SEDIMENTS  FORMED 
IN  HEATED  FUELS.  Khimiya  i  Tekhnologlya  Topliv  1  Mastl,  1959.  no.  11,  23-28. 


Elevated  temperature  Is  the  main  factor  in  sediment  formation.  These  are  formed  by 
oxidation  and  polymerization  of  nitrogen-sulfur  and  oxygen-containing  (heteroatomic ) 
compounds.  Hydrocarbons  have  a  limited  capacity  to  retain  such  high-molecular  compounds 
either  in  solution  or  in  colloidal  dispersion. 


Chertkov,  Ya.  B.  and  Zrelov,  V.  N.,  EFFECT  OF  CHEMICAL  COMPOSITION  ON  THE  THERMAL  STABILITY 
OP  FUEL  T-l.  Azerbaidzhanskoe  Neftyanoc  Khozyaistvo,  1959.  no.  10,  39-40,  (CA,  j>4,  20172h) 


The  fuel  T-l  (U.  S.  S.  R.  standard  4138-49)  has  d20  0.8182;  molecular  weight  162;  and  a 
boiling  range  of  147-279*.  The  following  group  chemical  composition  (In %)  was  found: 
aromatic  hydrocarbons  17.6,  naphthenes  44.6,  and  paraffins  37.8,  actual  gum  6.4  ml. /LOO  ml., 
I  no.  0.98,  acidity  0.55  ml.  KOl^lOO  ml.,  and  S  0.03g.  Nonhydrocarbon  compounds  anti 
especially  their  high-molecular- weight  reaction  products,  adversely  affect  the  thermal 
stability  of  the  fuel  T-l.  The  aromatic  hydrocarbons,  because  of  the  presence  of 
amounts  of  oleflnic-aromatic  structures,  have  some  adverse  effect  on  the  thermal  stability 
of  the  fuels.  Oleflnic-aromatic  compounds  appear  to  be  the  basic  cause  for  the  formation 
of  non-hydrocarbon  compounds  in  the  fuels,  and  their  removal  greatly  increases  thermal 
stability. 
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Chertkov,  Ya.  B.  and  Zrelov,  V.  N. ,  INHIBITION  OP  THE  FORMATION  OP  TRUE  GUM  DURING 
STORING  OP  CRACKED  GASOLINES.  Khimiya  i  Tekhnologlya  Topliva  I  MaBel,  1957.  no.  2,  67-8. 
(CA,  51,  13369c). 


Removal  from  gasoline  of  o  compounds  which  are  natural  gum  inhibitors  (e.g.  chromato- 
graphically ) ,  increases  sharply  the  true  gum  content  of  the  gasoline.  Addition  of  wood- 
ta.  antioxidants  inhibits  gum  formation.  Storage  of  stabilized  cracked  gasolines  for 
12  months  increased  the  true  gum  content  by  5-25  mg/100  ml.  Addition  of  O.OOdf  of 
p-hydroxydiphenylamine  caused  an  immediate  lowering  of  the  gum  content  to  its  Initial  value. 
Repeated  stabilization  of  gasoline  can  preserve  its  good  quality  for  long  storage  periods. 
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Chertkov,  Ya.  B.  and  Zrelov,  V.  N.,  OXIDATION  OP  HYDROCARBON  FUELS  DURING  PROLONGED 
STORAGE.  Novosti  Neftyanoi  Tekhniki,  Neftepererabotka,  1956,  no.  2,  19-20.  (Referat- 
ivnyy  Zhurnal.  Khimiya,  1956,  abstr.  79098).  (C.  A.,  J53,  abstr,  9631d,  1959). 


The  oxidation  processes  are  discussed,  which  take  place  during  the  storage  of  hydro¬ 
carbon  fuel.  It  was  found  that  the  oxidation  products  are  mainly  primary,  secondary, 
and  tertiary  aromatic  alcohols,  with  side  chains  with  3-7  C  atoms  which  are  formed  by 
the  oxidation  of  aromatic  hydrocarbons  with  an  unsaturated  side  chain. 


Chertkov,  Ya.  B.,  Zrelov,  V.  N.  and  Afanaseva,  N.  A.,  CHARACTERISTICS  OF  THE  NONHYDRO¬ 
CARBON  COMPOSITION  OF  LIGROIN- KEROSENE  PETROLEUM  FRACTIONS,  Journal  of  Applied  Chemistry 
(U.S.S.R.  ),  33,  No.  8,  1861-71  (1960).  (Two  page  summary  also  available  as  AID  Report 
60-58,  AD  245711). 

Chromatographic  separation  and  further  fractionation  of  nonhydrocarbon  constituents  (resins.; 
of  Soviet  kerosene-type  fuels  were  performed  in  order  to  provide  a  closer  chemical  deter¬ 
mination  of  resin  composition  and  structure.  Soviet  straight-run  Jet  fuels  and  cracked 
tractor  kerosene  were  used  for  the  investigation.  Resins  were  separated  and  fractionated 
further  on  silica  gel  (65-120  mesh)  with  isopentane  and  methanol  used  as  eluents.  Acids 
and  basic  nitrogen  compounds  were  extracted.  The  chemical  findings  indicate  that: 

(a)  Basic  nitrogen  compounds  seem  to  belong  to  derivatives  of  pyridine  and  in  heavier 
fractions  to  derivatives  of  quinoline.  The  total  amount  of  basic  nitrogen  compounds  is 
small,  approximately  one  percent  on  reains.  ( b )  Sulfur  compounds  are  predominantly  of 
cyclic  structure  and  Btrongly  unsaturated,  (c)  Oxygen  compounds  contain  mainly  hydroxyl, 
ether,  and  ester  functional  groups.  It  was  possible  to  separate  hydroxyl  and  ether  com¬ 
pounds  as  individual  fractions  of  considerable  purivy.  (d)  The  structures  found  are 
mostly  cyclic,  i.e.,  naphthenic  in  straight-run  and  aromatic  in  cracked  fuels. 


Chertkov,  Ya.  B.,  Zrelov,  V.  N.,  Marinchenko,  N.  I.  and  Shohagin,  V.  M. ,  RESIDUE  FORMATION 
IN  FUELS  FOR  GAS  TURBINE  ENGINES.  Khimiya  i  Tekhnologiya  Topliva  i  Masel,  1957.  no.  7,  57- 
63  (CA  52,  3302e). 
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To  stimulate  likely  conditions  in  fuel  tanks  of  jet  planes,  the  fuel  (for  several  of  which 
sp.  gr.,  boiling  limits,  I  no.,  and  S,  mercaptan,  and  tar  contents  are  given  in  a  table) 
is  heated  for  6  hrs.  at  120*  in  the  presence  of  20  sq.  cm.  of  Sb  bronse/100  ml.  of  fuel. 
Elementary  analysis  of  residue  and  elementary  analysis  of  ash  from  residue  are  given  in 
tables.  Greatest  thermal  stability  is  shown  by  highly  purified  fuels  from  direct  dis¬ 
tillation  which  contain  a  minimum  of  unBaturated  hydrocarbons  and  have  the  least  non¬ 
hydrocarbon  contaminations  such  as  0-,  N-,  and  S- containing  compounds.  Exclusion  of  air 
0  from  contact  with  fuel  in  storage  should  increase  its  thermal  stability. 
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Chertkov,  Ya.  B.,  Zrelov,  V.  N.,  and  Rudakov,  V.  V.,  THE  HEAT  OP  COMBUSTION  OP  HYDROCARBON 
MIXTURES  OP  DIFFERENT  COMPOSITION.  Novosti  Neftyanoi  Tekhniki,  Neftepererabotka,  1956. 
no.  2,  11-14,  (CA, 53,  9630  1). 


Data  are  given  for  the  lower  weight  and  volumetric  heats  of  combustion  of  paraffins, 
naphthenes,  and  aromatic  hydrocarbons,  separated  chromatographically  from  50*  fractions, 
obtained  by  distillation  of  gasolines  from  various  sources  and  having  a  boiling  range  of 
100-300*.  The  relation  between  the  structure  of  hydrocarbons  and  their  heats  of  combustion 
indicates  that  naphthenes  are  needed  to  obtain  a  fuel  with  a  high  volumetric  heat  of 
combustion. 


Chiantella,  A.J.  and  Johnson,  J.E.,  FILTERABILITY  OP  DISTILLATE  FUELS.  PART  2.  EFFECT 
OP  FUEL  VISCOSITY  AND  RELATED  FACTORS,  U,  S.  Naval  Research  Laboratory,  NRL  5971, 
September  1963.  18  pp.  (AD  421  925). 


Studies  of  additional  factors  influencing  filterability  of  distillate  fuels  further 
substantiate  the  utility  of  a  constant-head  gravity-flow  method  for  rating  filterability. 
Quantitative  relationships  were  made  possible  by  selecting  filter  papers  of  uniform 
porosity.  It  was  shown  that  the  filterability  of  a  distillate  fuel  contaminated  by  a 
given  amount  of  sediment  is  directly  proportional  to  the  fuel  viscosity.  The  effect  of 
temperature  on  filterability  was  proven  to  be  due  to  the  variation  of  viscosity  with 
temperature.  Filterability  is  also  directly  proportional  to  the  fuel  pressure  (head) 
on  the  filter.  It  was  shown  that  variations  in  filter  porosity  could  be  balanced  by 
proper  adjustment  of  fuel  head.  No  significant  change  in  fuel  viscosity  was  found  due 
to  aging,  either  normal  or  accelerated.  It  is  proposed,  therefore,  that  changes  in 
fuel  filterability  due  to  aging  are  due  to  accumulation  of  insoluble  residues  in  the 
fuel. 
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Chinitz,  W.,  RESEARCH  IN  SUPERSONIC  COMBUSTION.  Symposium  on  Jet  Propulsion  for  Industry 
Research  Associates,  Polytechnic  Institute  of  Brooklyn,  Feb.  1&-17,  1961. 


In  recent  years,  the  necessity  for  high  Mach  number  vehicles  has  resulted  in  considerable 
research  on  supersonic  flow  streams.  Concurrently,  interest  has  arisen  in  the  possibility 
of  sustaining  combustion  in  supersonic  flow.  This  paper  discusses  research  on  combustion 
in  supersonic  flow  which  was  carried  out  by  the  Research  Group  at  the  Fairchild  Engine 
Division  headed  by  Dr.  R.  A.  Gross  from  1957-1959.  Work  previously  dealt  with  in  the 
technical  literature  is  treated  only  briefly  here.  On  the  other  hand,  a  segment  of  the 
research,  dealing  with  chemical  reactions  in  a  supersonic  boundary  layer  and  flame  stabili¬ 
zation,  which  was  not  extensively  reported  before,  is  dealt  with  in  greater  detail. 
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069-AMC-2l6(Z),  June  19£4.  26  (AD  602 2U).  '  *  ^  Contr*et  *-«0- 

tion  application  in^a 1  sp  ^if  S^r  arigs *  of  ^nSS^o  dm*  Bultabl®  for  an  external  combus- 
in  5  classes  is  reduced  to  9  whichlre  potentiallv  a^^Vi ^  £?lglnal  llBt  of>  27  *»•!• 
examined  are:  hydrocarbon  and  a^coSoJ  *"  5  ClaB88B  <* 

phoric  fuels  and  monopropellants.  The  nine  seie!^  1  ?°n  ga888*  hy^onitrogens,  pyro- 
TEA.  TMA,  TEB,  TBB,  pentabor^e  and  alu^l  borohvdr^!  !?*  JP"4’  ""5.  acetylene, 
lng  ignitability,  stability  of  combustion  and^availabiiitv  ^th*r  oonBld®rations  regard- 

TEA.  TMA,  TEB  and  mixtures  of  hydrocarbons^nd  ^  *  C°Bt  indloat®  thab  only 

acceptable.  nyarocarbons  and  these  three  pyrophoric  fuels  may  be 
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PROPERTIES* OP^CBLIQUE^IETOHATIO^WAVES  E"8lM  ,n4  AJrM*'“  Corp. ) 

AP  49(6381-15.  April  lSl  lO  pp  ^'sis^)  ,OTC*-  "03R  ™  59‘«2.  Contract 

and  the  wave  angle.  Using  an  I.B.M.  digital  Ij  h  nufflb®r»  th®  heat  addition, 

solved  over  a  range  of  the  independent ^arlibi^^  GrlnhU*  r88ultin«  ®<luations  are 
results  of  this  computation.  tables.  Graphs  are  presented  which  show  the 
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Petr  ole.  Revue,  11,  no.  12,  16ll-lf^.CARBaNE‘  Parl8,  In<,tltUt  Pran'ai8 
The  authors  have  examined  activity  and  itahiiifv  i 

imately  0.5jlw)  on  alumina  pellets^  x  percenta««  Palladium  (approx- 

Impregnation  and  poat  t«.?Id  “?h  &3  JT?  ™  HP  before 

aotlvltp  at  300-310..  tot  «th  0  3  ■»«'•<*  little 

obtained.  In  a  life  test  with  practical  fuel  «  c°Jv®£8ion  ot  cyclohexane  was 

eulfur  at  20  atm.  5/1:  Voll,  450-460*  M^lasy  “4  0‘°"* 

was  obtained  for  over  260  hours.  Emphasis  in  th*»  ««wi/k4 QJ  aromatics  in  the  product 
palladium  c.talpat.  a.  r,pl.o.»nt^  - 
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Choulkine.  N.  I.  and  Naryshkina,  T.  I.,  DESHYDROGBNATION  DES  CYCLANBS  BT  DBS  CYCLBNES  . 
EN  PRESENCE  DE  CHARBON  ACTIVE.;  Paris,  Institut  Pranoals  du  Petrole.  Revue,  1J,  no.  1, 
170-9  (1962). 


Cyclohexane  and  methylcyclohexane  were  converted  to  benzene  and  toluene,  respectively, 
over  blrchwood  charcoal  at  500-600*0.  With  this  catalyst  at  the  same  temperature,  oyclo- 
pentene  and  methylcyclopentene  were  converted  to  the  corresponding  cyclopentadienes. 
Substantial  yield  of  aromatics  or  of  cyclopentadiene  were  obtained  with  this  catalyst.. 
Pressures  were  1  atm  for  the  cycloalkane  dehydrogenation  and  10-15  mm  for  the  alkene 
dehydrogenation.  Space  velocities  of  0.1  to  0.3  were  employed. 


Chrlsney,  J.  B. ,  QAS  SOLUBILITY  IN  TWO  MILITARY  FUELS  AND  EFFECT  ON  VISCOSITY.  Thompson 
Products,  Inc.,  ING.  ER.  204,  Phase  III  Interim  Report,  U.  S.  Air  Force,  Contract  AF 
33(616) -3729,  May  1967.  47  pp.  (AD  132857). 


Research  was  undertaken  to  determine  (1)  the  equilibrium  solubility  of  ethane  In  a  JP-4 
fuel  at  temperatures  up  to  500®F  and  pressures  up  to  400  psia;  (2)  the  equilibrium 
solubility  of  nitrogen,  .air,  and  ethane  In  Shell  UMP  grade  C  fuel  at  temperatures  to 
500*F  and  pressures  to  400  psla;  and  (3)  the  viscosities  of  both  fuels  as  functions  of 
temperature  and  dlssolved-gas  concentrations.  Each  test  fuel  was  subjected  to  the 
following  physical  and  chemical  inspections  in  accordance  with  Spec  MIL-P-5624B:  dis¬ 
tillation,  gravity,  and  Reid  vapor  pressure.  Summaries  of  solubility  and  viscosity 
determinations  are  grapnlcally  presented.  Results  Indicated  an  increasing  solubility  of 
nitrogen  and  air  In  Shell  UMP  fuel  with  increasing  temperature,  the  opposite  effect  for 
ethane  in  either  fuel,  and  lower  ethane  solubilities  in  the  higher  boiling  fuel  (Shell 
UMF) .  The  apparent  Irregularities  in  air  solubility  at  300*  and  400*F  were  attributed 
to  oxygen- consuming  chemical  reactions  such  as  gum  formation. 


Churchill.  A.  V.,  MICROBIOLOGICAL  EXAMINATION  OF  JET  FUEL-WATER  SAMPLES  -  RAMEY  AND  BOLIN 
AIR  FORCE  BASES.  U.  S.  Air  Porce,  ASD-TDR  62-361,  July  1962  .  9  pp.  (AD  285002). 


An  investigation  was  conducted  to  identify  microorganisms  permitting  microbiological  con¬ 
tamination  and  resulting  corrosion  of  B-52  and  KC-135  Integral  fuel  tanks  at  Ramey  and 
Eglln  Air  Force  Bases.  Of  the  microorganisms  Isolated,  the  most  predominant  groups  found 
were  the  transparent  bacterium  and  the  iron-depositing  bacterium.  Sulfur- oxidising  bac¬ 
terium  was  possibly  present  In  a  wet  sludge  sample  from  a  corroded  wing  tank.  The  role 
of  these  predominant  microorganisms  on  corrosion  of  aircraft  fuel  tanks  should  be  further 
investigated.  The  corrosive  aotlvlty  of  Jot  fuel-water  sample  from  Bulk  Storage  Tank 
No.  55,  Ramey  AFB,  was  also  investigated,  as  well  as  analyses  of  sludge  samples  from  air¬ 
craft  based  at  Ramey  AFB. 
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Churchill,  a.  V.  and  Leathen,  W.  W.  (Gulf  Research  and  Development),  DEVELOPMENT  of 
6989?BJUne<J126l . ^(f^p .  I(a^2630G^)  F°r°e’  ASD  *  6l‘193'  °0ntr*0t  " 


A  research  investigation  was  conducted  to  develop  infomation  and  materials  for  control 
of  microbiological  sludge  in  Jet  fuel  bulk  storage  tanks.  From  a  total  184  mioroorgan- 
sms  Isolated  from  Jet  fuel -water  samples,  eight  predominant  groups  were  seleoted  for 
further  study.  These  consisted  of  five  fungi  and  three  bacteria.  Of  the  total  of  178 
water-soluble  materials  evaluated  as  potential  microbiological  sludge  inhibitors,  alkvl 
quaternary  ammonium  acetate,  ethylidene  diacetate  and  tri-n-butyl  borate  showed  the  most 
promise  and  are  recommended  for  trial  in  bulk  storage  tanks  to  control  microbial  growth. 
Microorganisms  did  not  appreciably  affect  properties  of  Jet  fuel  during  90  days*  storage 


Churchill,  a.  V.  and  Leathen,  W.  W.  (Gulf  Research  and  Development),  RESEARCH  ON  MXCRO- 

Ajr5'^.S7np.INH3BIT°RS*  S‘  Alr  P°rCe’  ASD  ™  62“36?'*  ^t^ctT3?(6?6M729 


A  research  investigation  was  continued  to  develop  information  and  materials  for  control 
0  microbiological  sludge  in  Jet  fuel  bulk  storage  tanks  and  in  aircraft  fuel  tanks. 

The  most  predominant  groups  of  fungi  and  bacteria,  which  were  isolated  from  Jet  fuel- 
water  bottom  samples  under  Contract  No.  AF  33(6l6)-6989,  were  characterised  and  iden¬ 
tified  as  to  genus  and  species.  Four  groups  of  fungi,  which  were  found  occasionally 
were  characterized  but  not  completely  identified.  Approximately  302  fuel-soluble 
materials  were  evaluated  as  potential  microbiological  sludge  inhibitors.  Three  com¬ 
pounds  are  recommended  for  trial  in  Jet  fuel  to  control  microbial  growth.  These  are 
tributyl tin  acetate,  2-nitroresorcinol  and  B-nitro-styrene.  several  others  satisfac¬ 
torily  controlled  microbial  growth  but  had  deleterious  effects  on  fuel  properties  and/ 
or  fuel  system  materials.  Substantial  changes  in  properties  and  composition  of  Jet 

n?t6d  between  certaln  inoculated  and  unmodulated  samples  in  storage  tests 
or  270  days  duration.  In  addition,  gas  chromatographic  studies  indicated  that  the 
microorganisms  utilize  the  hydrocarbons  in  their  metabolic  processes.  The  micro¬ 
organisms  also  affect  the  water-holding  capacity  of  Jet  fuel. 


Ciapetta,  F.  0.,  Dobres,  R.  M.  and  Baker,  R.  W.,  CATALYTIC  REFORMING  OF  FORK  HVmocAimAva 
AND  maoism.  NAPHTHAS.  pp.  495-692  in:  ,ol. 


co^rahenalv*  article  covering  dehydrogenation  of  a)  paraffins  to  olefins, 
b)  naphthas  to  aromatics,  c)  alkyl  cyclopentanes  to  aromatics;  dehydrocyclisation  of 

t0  ar°ritlCS:  and  1»«*ri«atlon  of  normal  paraffins  and  olefins  to 
the  cc.  responding  iso-compounds.  Pure  hydrocarbons  as  well  as  practical  feedstocks  are 

Over  ^Preferences  ^e^c  1  ted?**  8lnel" 
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Cochran,  R.  P.  and  Dangler,  R.  P. ,  SXPXRIMKV7AL  INVESTIOATIOM  07  U  AIR-C00IRD  TURBINE 
0PRRATIR0  IN  A  TURBOJET  ENGINE  AT  TURBINS  IN  1ST  TEMPERA  TORES  UP  TO  2600*7.  U.  S.  National 
Aeronautics  and  Space  Administration,  TN  D-1046,  July  1961.  47  pp. 


An  air-cooled  turbine  vlth  corrugated- Insert  type  stator  and  rotor  blades  was  operated  in 
a  modified  production-model  engine.  Results  Indicated  that  operation  of  turbojet  engines 
at  turbine  Inlet  temperatures  up  to  2600*7  appears  to  be  feasible.  Combustors  and  turbine 
stator  blades,  In  addition  to  turbine  rotor  blades,  were  critical  components  at  those 
temperature  levels.  An  average  chordwlse  rotor  blade  temperature  of  1300*7  was  maintained 
with  a  coolant -to- gas  weight-flow  ratio  of  about  0.022  when  the  average  turbine  Inlet 
temperature  was  2600*7  and  coolant  temperature  was  about  260*7.  Leading-edge  tip  caps  on 
the  rotor  blades  Improved  the  cooling  of  the  leading-edge  region. 


Coker,  0.  T..  Helple,  H.  R.,  Levies,  R.  0.  (Shell  Oil).  A  NSW  LOOK  AT  TOHPIKK  PURL 
FII/T  RATION.  SAE  Journal,  §1,  no.  6  .  62-3  (1969). 


Performance  of  turbine  ruel  filters  and  separators  Is  examined.  Particles  of  160-nlcron 
slse  are  found  In  the  effluent  of  *71ve-mlcrona  filter/separator  equipment.  Some 
portions  of  such  equipment  are  fibrous  In  nature  and  In  some  Instances,  especially  with 
new  filters,  have  migrated  beyond  the  filter.  It  appears  to  take  16-20  minutes  to  rid 
new  elements  of  these  loose  fibers  and  It  Is  recamended  that  fuel  be  recirculated  for 
at  least  30  minutes  after  Installation  of  new  elements.  Also,  a  phenomena  of  unloading 
of  partially  loaded  filters  was  observed  whar.  cyclic  conditions  of  abrupt  stops  and 
starts  occurred.  While  total  solids  are  reduced,  particle  distribution  by  percent 
does  not  significantly  change  between  Influent  and  effluent  streams. 


Cole.  C.  A.,  Minor,  H.  B.,  Nixon,  A.  C..  Skel,  T..  and  Thorpe,  R.  B.  (Shell  Development). 
STABILITY  07  JET  TURBINE  PURLS  IN  STORAGE.  U.S.  Air  Force,  WADC  TR  53-63,  Part  2. 
Contract  AP  l8(600)-37,  February  1955.  146  pp.  (AD  63285). 


Various  methods  for  Improving  Jet  fuel  stability  have  been  Investigated.  Mild  hydro¬ 
genation  of  oraoked  gas  oil  components  appears  capable  of  increasing  fuel  availability. 

No  effective  gun  Inhibitors  have  yet  been  found  for  desert  storage  conditions.  The 
effeots  of  other  faotors  on  desert  storage  are  summarised.  Electron  microscopic 
examination  showed  f llterablllty  to  be  related  to  the  type  of  Insoluble  material  formed 
In  aged  fuels.  The  effects  of  Inhibitors,  dispersants  and  fuels  were  studied  In  a 
laboratory  test  which  measured  filter  clogging  tendencies  under  conditions  simulating 
those  In  aircraft  fuel-oil  heat  exchangers.  Fractionation  by  distillation  and  chromato¬ 
graphy  of  a  catalytloally  cracked  gas  oil  Into  Its  type  components  showed  that 
stability  under  mild  aging  conditions  generally  decreased  with  Increasing  boiling  point 
and  with  Increasing  oleflnlolty.  For  this  phase  of  the  program,  a  chromatographic  method 
(ohromatogun)  was  developed  for  determining  gum  In  small  sample* . 
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Cole,  C, A,  and  Nixon,  A.O.  (Shell  Development  Co.),  STABILITY  OF  JET  ( TURBINE)  FURLS  Uf 
STORACE.  U.S.  Air  Foroe,  AF.  Technical  Report  No.  6625,  Contract  AF  33( 038)-7277, 
November  1951.  187  pp. 


The  general  objective  of  this  investigation  was  to  Increase  the  permissible  storage  life 
of  JP-3  typo  Jet  fuels  by  employing  methods  which  resulted  in  the  utilization  of  the 
simplest  possible  refinery  treatments  and  which  were  to  reuult  in  availability. 

Tests  were  carried  out  in  the  laboratory  using  accelerated  and  hot  room  aging  methods 
and  under  desert  storage  conditions  at  El  Centro,  Calif.  The  results  of  the  study  may 
be  summarized  as  follows:  the  stability  decreases  with  an  increase  in  the  end  point  of 
the  fuel  and  an  increase  in  the  proportion  of  cracked  components,  high  boiling  cracked 
components  being  more  deleterious  than  low  boiling.  Soluble  copper  has  an  adverse  effect 
on  stability  in  thermally  cracked  and  some  straight  run,  but  not  in  catalytlcally  cracked 
fuels.  Generally  speaking,  water  has  a  beneficial  effect.  Caustic  treatment  and  acid 
treating  show  some  favorable  effect.  Some  Sulfur  and  nitrogen  compounds  catalyze  the 
rate  of  gum  formation. 


Cole,  C. A.  and  Nixon,  A.C.  (Shell  Development  Co.),  STABILITY  OP  JET  (TURBINE)  FUELS  IN 
STORAGE.  U.S.  Air  Porce,  AF  Technical  Report  No.  6625,  Supplement  1,  Contract  AP  33 
( 038)-7277,  October  1952.  38  pp. 


Accelerated  aging  tests  on  four  emergency  fuels,  produced  in  accordance  with  the  require^ 
ments  of  the  Military  Petroleum  Advisory  Board  Questionnaire,  show  them  to  be  relatively 
stable  with  respect  to  total  gum  formed,  although  significant  quantities  of  Insolubles 
comprised  part  of  the  total.  Data  are  also  presented  which  confirm  earlier  results 
showing  that  iron  and  aluminum  as  container  materials  have  no  significant  effect  on  fuel 
stability.  A  rapid  filtration  test  designed  for  routine  work  to  show  relative  filter 
clogging  tendencies  of  fuels  is  discussed.  Further  study  of  the  correlations  between 
desert  and  accelerated  aging  shows  that  accelerated  aging  tests  are  relatively  more 
severe  on  cracked  fuels  than  straight  run  fuels  in  comparison  with  the  effeot  of  desert 
storage. 


Cole,  C.  A.  and  Nixon.  A.  C.  (Shell  Development),  STORACE  STABILITY  OP  JET  TURBINE 
PUELS.  U.S.  Air  Porce,  WADC  TR  53-63,  Contract  AP  18( 600 )-37 ,  November  1953.  171  pp. 
(AD  30243). 


An  investigation  was  made  to  ascertain  the  variables  influencing  the  storage  stability 
of  Jet  fuels  and  to  determine  practical  methods  of  controlling  these  variables  to 
increase  the  storage  life  of  fuels.  Results  indicated  that  both  soluble  and  metallic 
Cu  adversely  affect  stability.  Sea  water  in  the  presence  of  Fe  promotes  insoluble  gum 
formation;  however,  water  generally  reduces  soluble  gum  formation.  High  boiling 
materials  contribute  more  to  the  instability  of  a  blend  than  do  low  boiling  materials. 
The  average  thermally  cracked  fuel  is  more  unstable  than  the  average  catalytlcally 
cracked  fuel.  None  of  the  compounds  tested  as  potential  Jet  fuel  inhibitors,  including 
the  specification  Inhibitors,  showed  consistent  stabilizing  action.  No  simple  relation¬ 
ship  was  observed  between  stability  and  unsaturation,  conjugated  diolefins,  N,  S,  or 
peroxide  content.  Correlations  between  accelerated  and  desert  aging  for  all  fuels 
tested  indicated  that  5  hr  aging  (at  10Q*C  and  100  psig  0* )  is  about  equivalent  to  2  yr 
of  drsert  drum  storage.  Puels  correlated  on  the  basis  of  type  showed  wide  variations 
from  this  relationship,  however.  Compatibility  of  various  components  of  a  blend  is  not 
affected  in  most  cases  by  a  moderate  amount  of  aging  before  blending. 
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Co?,e,  C.A.  and  Mixon,  A.O.  (Shall  Development  Co.),  ST  ORA  OS  STABILITY  OF  JET  TTIRBIMS 
FUELS.  U.S.  Air  Force.  WADO  TR  53-03,  Supplement  i.  0ont  .ot  “li^0®  ^ 


The  present  phase  of  the  Investigation  of  jet  fuel  stability  was  concerned  with  the 
evaluation  of  practical  methods  of  Improving  stability  through  the  employment  of  existing 
conventional  methods  of  treatment  and  Inhibition.  In  addition  to  this  studies  to 
mine  the  effects  of  storage  variables  on  gum  formation  and  tS  l^flueli.  S 
such  fuel  characteristics  as  fllterabllltrLl  freesing^ol^t  we£ SSSnJfd 
attention  was  focused  on  gas  oil  components.  Relatively  severe  treatments  did  not^ 

Zl°Z  “:h^lbUOr  *?"*»****  of  any  of  the  fu.ll  Co,.- 

ment  in  stability  was  observed  In  the  case  of  the  more  unstable  craoked  blends  which 

“U1!T0  a0ld  °r  f  tr.atm.nt.  inclu^^lolldT 

hydrogenation.  Oxygen  availability  In  desert  aging  containers  hat  been  *hLn  Jo  Z 
important  In  d.t.rmlnlng  th.  «t.nt  of  fu,l  dotation  Ju£^  CC 


Cole,  R.  A.,  DIESEL  RAMJET  DESION.  Aircraft  and  Hla.ll.a,  3,  no.  5  .  50-1  (1960). 


Conn,  M.  E.  and  Dukek,  W.  0.  (Esso  Research  and  Engineering  Co  )  HIGH  PRRPnmiflwpw 

p35^°1^“26Tp3OTER30,'ic  PBOro“MN-  »-*•*  -  ^ttJi^KTS 


Hydrocarbon  fuels  capable  of  meeting  high  perfomance  standards  in  advanced  sunereonie 
propulsion  systems  can  be  produced  in  substantial  volume  at  reasonable  cost  from 
pe  roleum  streams  by  hydrogenating  aromatlo  concentrates  or  processing  certain  cuts 

aTi:61:^  ^:*  Thr fueis  are  rich  in  ^enc  ~Shth.ii:. 
chemical Csyntheses .  “°  re8P6Ct8  t0  Bynthetl°  *  «*l»nsive 
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HYPERSONIC  INLETS.  Tl.  123^37  in!  OONSIEB] ATIOMS  Of 

for  Aeronautical  Research  and  Development^cIImh^.M  **  ?rg;nl*afclon»BA<1vi' ory  Oroup 
Pergamon,  1961.  uevoiopmant,  Combustion  and  Propulsion."  New  York, 


ssls:  irr ^  -SrSrs:  rr^*- 

penalties  and  laminar  eeparatlon  and  brldglnl  nroM.!^*0^’  ”“ultln«  *“  “Ela-of-attaok 
control  win  b.  required  for  maximum  p TA^LlT  Z\.l°M  tCn  “f 
large  area  modulation  will  be  required  to  avoid  the  Denalti«Iere*«an5e  °f  Ka0h  ““Here, 
figurations.  Cooling  of  the  hypersonic  r^et  amaJ^ea.mf  °°n ‘ 

must  be  cooled.  The  larger  the  engine  the  east®!  if  i.  f  1W  AiX  lnternal  surfaces 
rates  through  a  representative  Mach  7  ramjet  engine  are  gi!en°°™d  transfer 

rate  is  found  to  be  approximately  400  Btu/sec  ft*  This  value  ^  ?*  P!  oil  tran8fer 

rates  handled  successfully  in  rocket  u  !  1  1  nly  about  26*  of  the 

of  the  fuel  decreases  sharply  with  engine  slze.°  *  l0a<1  relatlve  to  co°ling  capacity 


sSs^C^SpSt"  C Special  Technical^eport^ 

Contract  AF  33(657)-8862!  May  1^  T^p  ’  *  Alr  **"• 


maJorrfueltsystemnp^ametp^1whichUhave°beentselected  FT/”***  “*  corresponding 
Panel  of  the  CRC-AviatlonQroup  on  Sucers^  Jll  *  3  *y  the  Environmental  Conditions 
for  use  as  a  guide  in  establishing  realistic  ^  Related  Equipment 

the  CRC  Supersonic  Transport  Fuels  program  00  ltionB  for  the  other  P^Bes  of 


>“»  »«  SYSTEM 

AF  33( 657 )-8862,  June  1963.  64+  pp.  P  N  LD'127»  U*s*  Alr  Force  Contract 


and  aircraft  engl„eb^el'1^»temtenil^e™torf^l<1“auirrequlre^nta0Ltth  *iTtrUX 

-SX  srs:  s 

considered  to  be  representative  of  a  supersonic  transport  itR^  maJ°1’  components 
coming  utilization  in  evaluation  of  nanrtMafm  ransport.  Its  development  and  forth- 

majcr  portion  of  theCRCprogr^  v  wt  fU*1S  ^“Itute.  the 

tranaport.  recognizing  the  lnt“d^pen5Sfa  a™i2h«,?“1‘  f°r  ‘“Par.onle 

performance,  and  airline  economics!  1  availabllity  or  c°st,  aircraft 
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Coordinating  Ro  March  Council,  IDSL  THERMAL  STABILITY  HCBAVOB  PROGRAM  (CBO  PRWEOT 
38  ppA"2*88  *  Priptr#d  ^  th*  Planning  Panel  Fuel  Thermal  Stability  Croup,  My  1988. 


This  report  cover  a  the  result  a  of:  (1)  the  monthly  sample  exchange  program  of  the  CRC- 
Aviation  Fuel  Thermal  Stability  Croup,  and  (2)  the  100-hour  flight  test  program  oonfuc- 
ted  by  the  Air  Force  to  secure  correlation  of  Information  on  CFR  Fuel  Coker  data  with 
actual  aircraft  performance.  Also  Included  In  the  report  is  a  mnmmry  of  experience 
obtained  from  the  Air  Force  and  the  Navy  at  selected  operating  bases. 


Coordinating  Research  Council,  Inc.,  Croup  on  High  Te*>erature  Stability  of  Fuels  Ter 

T ■ EmmD  fflc  "««■  **«* 


The  program  reported  is  concerned  with  the  thermal  stability  perfanonce  of  several 

JJJ-J11*18  1 *  continuation  of  previous  work.  Data  are  presented  for  seven 

fuels  in  the  Research  Coker  over  a  range  of  reservoir  and  preheater  teagieratures.  and 
also  for  several  other  groups  cf  tests  to  determine  the  possible  effects  of  fuel  residue 
from  prior  tests,  purging  the  fuel  reservoir  with  controlled  gases,  and  the  effect  of 
storage  os*  fuel  stability.  Tests  comparing  the  Research  Coker  and  the  Modified 
are  also  reported. 


Coordinating  Researoh  Council,  Inc.,  AN  INVESTIGATION  OF  THE  PERFORMANCE  OF  JET  KNOMR 
FUELS  FOR  SUPERSONIC  TRANSPORT  AIRCRAFT.  Status  Technical  Report,  CRC  Report  No.  ED-122 
U.S.  Air  Force  Contract  AF  33(657) -8862,  Mroh  1963.  12  pp.  * 
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This  report  summarises  the  program  of  the  CRC,  under  sponsorship  of  the  FAA  to 
establish  the  suitability  of  fuels  for  use  In  commercial  supersonic  transports.  A 
description  of  the  large-soale  test  rig  and  the  flight  profiles  to  be  used  in 
connection  with  it  for  Mach  3  testing  are  lnoluded.  The  report  o overs:  objectives 
of  the  CRC  program,  the  airframe  and  engine  test  rig,  sm.11- scale  studs Is,  air 
frame  and  aircraft  engine  fuel  system  environment,  physical  properties,  and  fuels  to 
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Chemical 'socle^!BaMvl^i„E^E”twl^I^B^“'rI™  °®  H™0CM5°*  TOKLS.  American 

(Sepiember  1960) .  istry.  Preprints  £,  no.  4,  ClOl-13 


Zll2’°£  ZiZ  S^^TSTSJTiS  “  “»  -  « 

Available  infomation  on  the  radiation  atahiu+J nuclear-powered  gas-turbine  aircraft, 
of  those  found  In  commercial  Jet  fuels  Is  a^nplehyd  to  cartons  representative 

reactor  radiation  on  fuel  specif i--t ,*  TY*'1*  The  effects  of  both  gaona  and 

composition.  Although  aany^ertlnent  varl^bl^  J  *”  fiUott,Md  *®  «l*tlon  to  fuel 
of  combined  environments  have  received  only  supirfiria^^L*1086  m#*  and  the  ^^nce 
further  extensive  radiation  studies  with  1 L  ^®fflclaJ  atud**  14  seemed  unlikely  that 
aircraft  l8  available.  Wlth  Jet  fu,1#  could  *•  Justified  until  a  prototype 
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TBAHSJEB  10  A  BOILBfO  KDID.^XndJIlSui^'toS^*  *  MKTBCB  «H  DCHKJVIHO  HUT 

Development,  i,  81-4  (1962).  *"*  to*lae,r1^  Chemistry  Process  Design  and 


condition,  where  the  solid  uT.Sng  ?*tho<1  U  Phrtlcul^u  Wllcahl.  to 
Under  these  conditions  stable  film  hn<n«  e^perature  than  the  boiling  liquid 

stable,  highly  la«£?Ci££i?  *011d  *•  «*>  MaSLteHy'. 

coating  the  solid  with  «  iSulstL  lt",^«?£?f  J"  \J°“  trsMfer  rots.  By 

etable  film  boiling  to  unstable  film  or  nucleate  bollln.  f*Klae  of  boiling  from 

rates  are  possible.  ucieate  boiling  where  higher  heat  transfer 
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Q‘’  °ray'  p*  aad  Wrl«ht'  p-  Q-»  TK2  PHYSICAL  SIGNIFICANCE  OP  PORMUIAB  90R 
THE  THERMAL  CONDUCTIVITY  AND  VISCOSITY  OP  CASEOUS  MIXTURES.  Royal  Sooiety  (London). 
Proceedings,  A276.  69-82  (1963).  *  v'* 

'tsm'M'  .  i  ;;*** 

A  physical  Interpretation  is  made  of  various  complicated  formulae  which  have  been  given 
for  the  thermal  conductivity  and  viscosity  of  mixtures  of  gases.  The  interpretation  is 
based  on  the  recognition  of  two  principal  effects  operating  in  the  transport  of  heat  or 
momentum  through  gaseous  mixtures.  The  first  and  larger  effect  is  that  the  molecules 
of  one  species  impede  transport  by  the  other  species.  The  seoond  effect  is  a  transfer 
of  the  transport  of  heat  or  momentum  from  one  species  to  another. 


Cox,  J.  D.  (National  Chemical  Laboratory,  Teddingtan),  A  BOND  ENERGY  SCHEME- -2 

ENERGIES  IN  CYCLIC  COMPOUNDS*  Tetrahedron,  19,  no.  7,  ’ 


The  strain  energies  in  certain  cyclic  compounds  and  the  conjugation  energies  in  others 
containing  delocalized  "-electron  systems  were  calculated  by  a  novel  treatment  allow in* 
for  the  hybridization  states  of  carbon  in  C-X  bonds,  the  energy  differences  between 
primary,  secondary,  and  tertiary  C-H  bonds,  and  the  next-nearest  neighbor  interaction 
energies  in  oxygen- containing  compounds.  The  calculations  were  made  for  a  large  number 
of  homo-and  heterocyclic,  three-to  eighteen-membered  ring  compounds  with  the  aid  of  bond- 
energy  terms  derived  from  the  heats  of  formation  of  substituted  and  unsubstituted  non- 
cyclic  olefins,  conjugated  dienes,  benzenes,  and  oxygen-,  nitrogen-,  and  sulfur-con¬ 
taining  compounds.  In  general,  the  magnitudes  of  the  calculated  strain  energies  were 
understandable  in  terms  of  likely  angular  or  torsional  strain,  but  the  conjugation 
energies  were  appreciably  lower  than  published  values  obtained  with  simpler  band-energy 
schemes.  Tables  and  56  references,  (in  English)  87 
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Cox,  P.B.,  PHASE  I  SUMMARY  TECHNICAL  REPORT  OP  THE  CY  1962  AIR  PORCE-MARQUARDT 
CONTRIBUTING  ENGINEERING  PROGRAM  -  VOLUME  V.  The  Marqnardt  Corporation,  Report  No. 

25,065,  Vol.  V,  U.S.  Air  Force  Contract  AP  33(600)-40809,  February  1963.  (AD  334747) 
REPORT  CLASSIFIED  CONFIDENTIAL.  1  ' 

The  Calendar  Year  1962  Air  Force-Marquardt  Contributing  Engineering  Program  was  authorized 

33(600^40809  !?*raCt  **  3Ji!°»i’l!!809  *y  SuW>1«mantal  Agreement  No.  13.  Contract  AP 

\  lt0A°Z'ra  I*  ^-^-MA-U  RamJet  Engines,  Data,  and  Publications  Program. 

^  !!°n  P  n  °f  the  ov#r‘a11  Contributing  Engineering  activity  is  included 

proposal  No*  ®°27A,  dated  13  December  1961  and  revised  9 

hSdiS  ^th^  *962,  111  °rder  t0  P^vide  a -report  which  can  be  more  easily 

handled,  the  Phase  I  Summary  Technical  Report  has  been  divided  into  eight  volumes. 

Volume  V  includes  Industry  Coordination  on  Advanced  Propulsion  Systems,  Multicomponent 
ReseLSVe,tl8ati0n**  Mgh  Bnar«y  Investigation,  and  Solid  and  Slurry  Hydrogen 
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Cox,  P.B.  and  Campbell,  J.R.,  PHASE  I  3U1MAHY  TECHNICAL  REPORT  OR  THE  07  1962  AIR  PORCI- 
MARQUARDT  OONTRIBOTINO  ENGINEERING  PROGRAM  -  VOUJIB  III.  The  Karquardt  Corporation, 
Report  No.  25,066,  Vol.  Ill,  U.S.  Air  Poroe  Contraot  AP  33(600) -40809,  lfareh  1963. 

(AD  334842).  REPORT  CLASSIFIED  CONFIDENTIAL. 


The  contents  of  this  report  lnolude  advanced  engine  ooncepta,  fixed  jet  compressor 
applications,  rotary  jet  compressor,  advanced  supersonic  burning  ramjet  engines,  unique 
atmospherlo  breathing  engine-vehicles,  the  consumable  ramjet  vehlole,  advanced  logistics 
systems  studies,  mission  analysis  results,  and  propulsion  data./ 


Crawford,  P.  B.  and  Cunningham,  W.  A.  (University  of  Texas),  CARBON  FORMATION  IN  CAT 
CRACKING.  Petroleum  Refiner,  25.*  no.  1,  169-73  (1956),. 


Equations  were  developed  for  estimating  the  rate  of  carbon  formation  during  oatalytio 
cracking  reactions  from  operating  variables  such  as  temperature  and  space  velocity. 
The  method  applies  to  both  fixed  bed  and  fluidised  bed  reactors. 


Cull is,  C.  P.  (imperial  College),  THE  PYROLYSIS  OP  AROMATIC  COMPOUNDS.  Fuel  Society 
Journal,  University  of  Sheffield,  14,  7-16  (1963). 


The  pyrolysis  of  simple  aromatic  compounds  is  dlsoussed  with  particular  reference  both 
to  the  initial  stages  of  decomposition  and  to  the  more  complete  breakdown  to  yield  solid 
carbon,  it  is  pointed  out  that  the  early  course  of  the  reaction  depends  on  the  inter¬ 
play  between  "ring-stripping"  and  "ring-opening"  and  this  is  illustrated  by  a  considera¬ 
tion  of  the  products  formed  under  different  conditions  from  bensene  and  the  ohloro- 
bensenes.  In  the  fomation  of  oarbon,  the  nature  of  the  starting  oompound  (provided 
that  this  contains  only  oarbon  and  hydrogen)  apparently  has  little  effect  on  the 
structure  and  composition  of  the  resulting  solid  phase.  On  the  other  hand,  the  presenoe 
of  other  elements  in  the  initial  fuel  hae  a  profound  influence  on  crystallite  slse  and 
degree  of  orientation,  and  possible  reasons  for  this  are  advanoed. 


»  • 


4  i’f, 


;  » 


t 


P 


\ 


\ 


(SSJJSity  ’ij,lasl'*n'  p-  A-  **  Andersen.  *.  c. 

Contract  AP  18(603)-142,  December  lWlf^Tp  (A3nL48089).  ,0rc*'  00811  W  **-«. 

Initial  measurements  of  the  rate  of  > _ 

flow  reactor.  The  order  of  react lo^ind^it^cSSt^tJ0"  **  J“twi#  VBr*  »  special 

results  of  others,  but  the  energy  of  activation  **  #S1!*ntU1  with 

essentially  first  order  and  the  rate  constant  rnn<^>  ?*?  low*r’  dmocaposltian  nt 

12,000  cal/mole  loss  than  that  established^  othe^l!*  *”tlT,tlon  fam<J  *«s  about 

in*  to  aero  conversion  was  derived  for  calcSatl^  JnitUl  **" 


Dadashev,  B.  A.,  Allmamedov,  0  a  er>A 

BTHYLCYCLOHBXANE  AND  GASOLINE  PROm'tHE  ’  fll  0ATALrTIC  DEHTOROOEirATIOir  OF 

Khlmlcheskly  Zhumal,  lj|o.  no.  3,  37-42.^0*^.  , ta,rt*1'1*h“««7 

tureoon^he  ^yleld^of  ^aromat  l^hydrocarbone  taW^detodro  °f  ’,*loCtt»  "*  ■*•*•*•- 

F*  4°°?*  *a*®e*bic  "hydrocarbons*  ln*the°catalyia3^^^^^f^i^0*r*^^^C^°^*^”** 

to  400  ,  olefins  are  formed  In  addition  to  aromat-T*  v.  a  Wl*n  temperature  Is  raised 
not  active  for  the  dehydrogenation  of  gasollM^*  hydrocarbons.  The  ?t  catalyst  was 

.  •  [,,] 'S'.  '****!'!  ,1C 

f  *J  1  .•  4  -  J  *r  r.  a  -  ’  ,  *  "  "J  ** 1  ’  •■***  <M9i4  -WtH 

-J--  1#.-, •JJiUia  O/ '  '  Jfj.*  V.) 


oTbihact  CMTO3rra3,nop'HTDHOT3  nUfVn  J-  ,^1"?011  Coll«e*),  OBiCnira  ACTimr 

Chemistry.  Preprints  j,  no.  3°01**-  «»«•*-  -  Sum 

Of  the  oom^«,°taPMoh'eatilm”as  rJJSrttaltiS!1^  'r*cki1«  «  least  one 

that  crackle*  activity  obtain.  ^.n  .  .ub.traH  *f  f"  Hc^tn.fr'"'  “  *"  "W** 
lower  than  normal  coordination  number  on  the  -I  coordination  number  Imposes  a 

composites  reliably  reported  In  the  literature  *0nlT'  thl#  3tudy»  catalyst 

have  been  considered.  Methods  for  preparing^rev^uJ?" blnations  prepared  in  this  work 
are  described.  preparing  and  evaluating  catalyst  on  a  very  tmall  scale 
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Danilov ,  I.  g.  .nd  Hurxabulatov,  Kh.  THB  BPFBCT  0»  MS' BB3BI0*  0*  TH*  THBJUL 
STABILITY  OP  PTJKL  TS-1 .  Ahlnlya  1  Telchnologly.  Topllv  1  Maaa  ,  ?  '  1 


Tho  effect  of  gee  medium  on  the  thomal  etubllity  of  Jot  fuel.  u..d  for  ^partonlc^ 
flights  ms  studied  on  special  filter  plugging  apparatus.  '”»*”• 
filter  (up  to  340  a.  maahsu.)  ms  neasured  In  eaperlmente  up  to  600  alnutee  aaxlaun. 
The  effects  of  fuel  vapors,  »  ,  end  air  are  compared.  It  Is  concluded  that  the  foms 
tion  of  Insoluble  gum  and  cokS  is  a  result  of  oxidation  processes. 


* 


*  1  * 


Danilov.  1.  M.  and  Hurxabulatov.  Kh.  A.,  FACTORS  mFIOTHCIIO  THE  »»  * 

FUELS  FOR  JIT  EHOIMSS.  Ufa.  Bashkirskii  Hauchno-IasiedoTatel*  "gj 
Pererabotke  Mefti.  Trudy,  1962.  no.  6,  238-50  (1982).  (CA,  58,  2308a),  (English 
translation  available  as  FTD-TT-63-343/1  +  2  +  4,  AD  407364). 


Thermal  stability  above  100*  is  Increasingly  important  for  fuels  used  in  hifh-«P<»J 
aircraft  Two  similar  dynamic  test  procedures  simulating  use  conditions  are  described, 
ST2f  1.  ZSTSS&  for  1-10  hour,  at  3-4  l./hour  and  M-25s.ccnd.r..id<;nc. 
time  thr  oughaheat  er  at  100-230- .  then  through  a  fine-mesh  filter.  The  oil  is  at  the 
temperature  5-7  seconds.  Stability  is  smasured  by  pressure  drop  i joress  1 k* 
filter  indicating  the  degree  of  sludge  formation.  Fuels  studied  were  «table J* ■  ***  ** 
100-110*.  and  more  stable  in  H  than  in  air.  A  change  in  rate  or  duration  of  heating  or 
cooling  and  reheating  to  the  same  temperature  did  not  affeot  stability. 
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Danilov.  I.  If.  and  Kuraabulatov.  Kh.  A.,  IHCRRASHIO  THE  THERMAL  STABILITY  *  ****** 
PRELIMIMAHY  FXLTKRIHO  (USSR),  Khlmiye  i  Tekhnologiya  Topliv  i  Masel,  I2E2..  no.  4,  6 


Effect  of  Impurities  on  thermal  stability  of  aviation  fuels  has  been  studied  b>  filtering 
through  filter  paper  to  eliminate  partleles  over  8  and  over  30-40^,  respectively. 
SS5.  itSSaSE  wil  h  microscope.  Prslimlnary  filtering  improved  thermal  stability 
at  200*C.  Preheating  fuels  prior  to  filtering  increased  the  ^ 

formed  by  aggregation  of  the  fuel  oxidation  produsts  and  fine  impurities,  ireliml^ry 
fine  filtering  and  avoidance  of  contamination  help  preserve  thermal  stable i*y  of  fue  . 
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Da-Riva,  I.  (XNTA,  Madrid,  Spain),  UNIDIMENSIONAL  THEORY  (V  SUfSRSOnO  C0I6U9TI(M# 
Sponsored  by  Office  of  Scientific  Research— OAR,  through  the  European  Office,  Aerospaci 
Research,  U.  S.  Air  Force.  AP-EOAR  Grant  62-91,  lfay  1963.  (AC  416  528). 
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This  paper  outlines  a  generalized  unidiaensional  theory  of  supersonic  combustion.  It 
considers  a  stream  of  oxidizer  flowing  along  a  tube  with  lateral  fuel  supply  governed 
by  a  certain  injection  law  and  the  combustion  occurring  in  conditions  in  whloh  the  pres¬ 
sure  is  kept  constant.  The  principal  results  obtained  by  using  the  simple  model  under 
consideration  are:  a)  If  the  injecting  of  fuel  does  net  iiapart  kinetic  energy  to  the 
flow,  the  mixing  process,  even  supposing  it  takes  place  in  ideal  conditions,  appreciably 
lowers  the  upper  limit  to  the  practicability  of  supersonic  combustion  (the  dissociation 
limit),  b)  as  for  the  length  required  for  combustion  to  take  place,  the  estimate  arrived 
at  by  this  method  is  practically  the  same  as  that  obtained  by  assuming  that  the 
and  the  reaction  are  two  independent  processes,  c)  In  most  of- the  cases  considered,  the 
diffusion  governs  the  process;  in  other  words,  the  flow  is  closer  to  chemical-equilibrium 
than  to  frozen-flow  conditions. 


*1 


Davis,  E.  J.  and  David,  M.  M.  (Gonzaga  University),  TWO  PHASE  GAS- LIQUID  CONVECTION  ww 
TRANSFER  -  A  CORRELATION.  Industrial  and  Engineering  Chemistry  Fundamentals.  ^  no  2 
111-18  (1964). 


A  slip  model,  previously  developed,  has  been  used  to  develop  an  empirical  correlation  for 
two-phase  gas-liquid  heat  transfer  data/  The  data  of  many  major  Invest lgat ora  have  been 
analyzed  to  deterrine  and  to  extract  those  for  which  nucleate  boiling  did  not  occur. 

These  experimental  data  have  been  compared  with  the  results  predicted  from  the  proposed 
correlation.  The  data  in  the  purely  convective  heat  transfer  region  (no  nucleate  boiling) 
have  been  predicted  within  an  average  absolute  error  of  6  to  ll£  over  a  wide  range  of 
tube  sizes,  flow  rates,  pressures,  and  heat  fluxes,  and  for  vapor  mss  fractions  from 
about  0.10  to  the  dry-wall  or  liquid-deficient  condition.  The  data  correlated  by  the 
proposed  equation  generally  correspond  to  annular  or  mist-annular  flow  conditions.  The 
results  for  the  steam-water  system  are  in  good  agreement  with  those  for  the  air-water 
system  that  have  been  published.  Many  references  are  given. 
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Davydov,  P.  I.  and  Bolshakov,  G.  F..  THE  EFFECT  OF  NATURAL  RESINOUS  SUBSTANCES  ON  THE 
STABILITY  OF  REACTIVE  FUELS  AT  HIGH  TEMPERATURES.  Khimiya  i  Tekhnologlya  Topliv  I  Masel, 
£»  no.  10,  35-8  (I960).  (0A,  abstr.  3045c,  1961). 


Thermal  stability  of  Jet  fuel  was  tested  by  holding  it  at  150*0  for  6  hours.  Four 
indices  of  stability  were  used:  corrosion  of  a  bronze  plate,  deposit  on  the  plate, 
quantity  of  sediment  In  the  fuel,  and  acid  value  of  the  fuel.  Natural  fuel  resins 
were  first  removed  using  silica  gel  and  then  reintroduced  In  controlled  and  varied 
amounts.  It  was  found  that  there  was  an  optimum  resin  concentration  at  about  0.07£w, 
and  at  higher  or  lower  concentrations  the  thermal  stability  was  worsened.  Thensal 
stability  could  also  be  Improved  by  the  addition  of  0.05J*w  of  a  sulfur  oompbund 
(2-phenyl -2 -mercaptobutyl amine)  or  of  1,2,3,4-tetrahydroquinoline. 
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Dhvydov,  P.  I.  «nd  Bolshakov,  0’  F-.  WFIOT  OP  3’n^2n39^f^0* 

STABILITY  AND  CORROSION  PROPERTIES  OP  FURLS  FOR  TURBO JRTKNOIMRS. .  PP-  272-bO  In* 

"Bor'ba  8  Korrozi  el  Dvlgatelel  Vnutrennego  Sgoraniya  i  Oasoturbinnykh  Ustanovok  . 

Moscow  Mashgiz ,  1962. 

Aliphatic  mercaptans  In  Jet  fuels  subjected  to  prolonged  heating  to  150*C  produo e 
Intensive  corrosion  of  bronze  and  the  formation  of  tar  and  insoluble  precipitate. ^Simi- 
lar  results  are  obtained  with  disulfides,  aliphatic  Bulf  ld"» 

tfciophanes.  However.  0.006*  2 -ph.ny 1-2 -mere apt obutyl amine  had  a  corrosion  Inhibiting 
effect. 


Davydov.  P.  I.  Bolshakov.  0.  F.,  and  Olebovskaya,  E.  A.,  A  SOTDY  OP  THE  WPRCT  OP 
NITROOEN  BASES  ON  THE  STABILITY  OP  FUELS  AT  HIGH  TEMPERATURES.  Khimiya  1  TeAnolOgiya 
Topliv  1  Masel .  2»  no.  10,  20-6  (1^62).  (CA,  58,  394e). 

N  bases  extracted  from  the  standard  fuels  TS-1.  T-l.  and  DA  ™d  *d™*^e^y  ***** 
infrared  absorption  spectra  were  studied  with  respect  to  their  effect  on 
corrosion  of  Cu  alloys,  thermal  oxidation,  and  other  phencmena  occurr^g  with  fuels . 
optimum  concentrations.  In  the  rang,  of  0.03-0.06*  the  N 

mainly  of  derivatives  of  pyridine  quinoline,  and  xylldlne,  and  *h\“°™  ‘*f11^  el 

cyclic  substances  containing  N.  S.  and  0  In  the  nucleus,  are  effective  In  raising  fuel 

stabilities  at  high  temperatures. 


DeOray.  R.  J.  and  Killian.  L.  N.  (Standard  Oil.  Ohio),  BACTERIAL  CCHTAMmTIOM  Of  HEPIKKD 
PETROLEUM  PRODUCTS.  American  Chemical  Society.  Division  of  Petroleum  Chemistry.  Pre» 
prints,  j>»  no.  1,  43-51  ( March  1960 ) . 
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Veter  samples  taken  at  the  oil-water  interface  in  oil  storage  tanks  were  found  to  contain 
ZtroTS.roblc  htotarl..  ^1..  c.U.ot.4  ov«  .  p.rlo4  ct  1  »nth. 
level  to  vary  with  tank  geometry,  frequency  of  withdrawals  and  refUling*  ^****"f' 
and  with  the  source  of  the  bottom  water.  Bacterial  counts  were  usually  higheaVwben  the 
pH  of  the  water  was  near  7.  Laboratory  tests  indicated  that 

increases  with  agitation  and  in  the  presence  of  a hydrocarbw.  l^tiplicirtiw  is 
in  kerosine  than  in  lsooctane.  and  in  the  presence  of  rust  inhibitors.  ^An  iron  atrip 
was  corroded  by  bacteria  and  its  presence  accelerated  their  growth. 

compounds  inhibit  bacterial  activity;  the  higher  alkyl  compounds,  such  as  trioctyl  boron, 
are  more  effective  than  compounds  such  as  trlmethyl  boron. 
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Delssler,  ft,  a.  and  Loeffi**  nr 

FRICTION  FOR  FLUIDS  FLOWING  OVER  SORFACTS  C,nt«r»  HASA),  mm 

Siausr  ■— 
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P  >  flat  plates,  and  nozzles  are  discussed!*  °°  **  Tub®8  of  variou8  cross-seotlcn- 
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c#  v‘  tXJnilf9na*  Oil  Products),  THE 
oO ARSONS .  Industrial  and  Engineering  Chemistry 


This  is  a  review  article 
reforming  of  hydrocarbons 


W;nJ‘niDOUfla8  tir°raft)*  CONTAMINANT  CONTROL  CURBS 
Journal,  70.  December,  56-8  (1962). 


FUEL  TANK  CORROSION.  SAB 


This  condensation  of  i 
damage  is  believed  to 


HEAT  TRANSFER  PROPERTIES  OF  ANHYDROUS  A 
Report  RMI-124-S1,  Contract  AP  33(600) 


V 
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Dinpfi,  L.H.  (California  Research  Corporation),  REPORT  0?  THE  PANEL  on  ni«PA 

w"p^.S^ounc11-  ora-"D  w  “  *-«*»  -roup,  SK5  JTSS: 
rss^s  -  *«•*  *■»  firpt1^  ^££2T1S2£Z&  1*2?* 

t  the  reproduo ibility  of  the  Erdco  test  apparatus  is  very  poor  This 
from  the  units  varying  greatly  in  severity  level  from  week  to  wee£  aAd  . 

The  reason  for  this  is  not  known.  The  data  permitted  ranking  of  the  fuels  both  in*  * 
order  of  filterability  and  preheater  coating  tendency.  There  is  no  v 

the  filter  plugging  and  heater  coating  ten^ncyTak.I  b*tH,*n 


■  f%f  L\ 


I^ADDrairas'pOR<>MSTILliTEEFtn!LtOILe-,OTORAOE(raOT30,''1^trlLCh  °°r|°r“tl°n)-  WAE0A1- 
try,  48,  no.  10,  1885-81  (1956)  Induatrlal  and  Engineering  Chemla- 

Two  teat  method.  are  presented  for  evaluating  the  effectlvenea.  of  dl.tlllat.  fuel  addl- 

tlves:  one,  a  laboratory  test  involving  the  determination  of  the  insoluble  material,.*1 
which  form  in  a  fuel  during  4  weeks'  storage  at  iao*»  ^  l  tiT,  insoluble  materials 

test  carried  out  under  conditions  closely  approaching  those  found  in  domesti80*16^^^ 
2‘“”  “**«?■•  1*  *-  shown  that?addltlves 

abilizing  distillate  fuels  which  would  otherwise  deposit  insoluble  gums  during  storage 
and  give  unsatisfactory  performance  in  service.  These  additives  may  be  ouite^ecific8* 
in  their  action  and  vary  in  their  effectiveness.  Optimum  dos^esTpend  ^  the  ^efLd 
on  whether  or  not  free  water  is  present  in  the  fuel  system.  “* 


to 


l952aZZS’sJ'wa;;  A  ?°I,II^ATI0N  0F  SDMMARIBS  ra0M  NACA  REPORTS  ON  FUELS  RESEARCH 
I242pp.  (AD  15766™  **  Commlttee  for  Aeronautics,  RM  53D28,  August  1953. 


1945* 


19^2^1  E/T"1"  fT  NACA  report8  on  fuel8  covering  the  period 

1945  through  1952  is  presented.  Included  are  reports  on  fuel  performance  m 

eating,  turbojet,  ramjet,  and  rocket  engines,  and,  fundamental  performance  fuel  svn  " 

thesi*  physical  properties,  and  analysis.  Studies  of  cSStlS  c 'JSZ 

deposition  and  smoking,  flame  speed,  and  ignition  and  flamability  are  inoluded  Liouid 

fuels  covered  include  JP,  metal  hydride,  and  metal  slurry  types  ****« 


co 
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StTK^rr-TiTST-- a»*  war- 


Liquid,  gas  and  dense  fluid  viseositv 

pressures  from  atmospheric  to  8000  2*?  A S  IV  det,mlnad  at  1?0--S40*f  and 
100*-460*F  and  atmospheric  to  10  000  t  *  W  f  r#coom«nded  viscosity  values  for 

viscosity-pressure,  viscosity-temn*raf  Pressures  Is  presented,  obtained  frost  smoothed 
and  published  ^“^sity-density  plots.  Sew 

discussed.  flata  ar*  comPared,  and  various  correlation  methods  are 


POISONING  OP  CRACKIN^CATALYSTS  UNDER ^TYPI CAL  R^iL^8®ar°h  *  DeveloPOent ) ,  METALS 
Society.  Division  of  Petroleum  Chemistry.  Preprints  nT^^^lof , 


resistant  natural  and  hlgS-S£S  c°"»rcl.l  fluid  units.  sulfur- 

to  vanadium  poisoning  than  low-alumlL  ,ynthetlc*oM«  iami  *°  b“ 

rates  sufficiently  hi«h  to  innMa..  ®tlc  oatalyst.  Presh  op.talyst  make-up 

mental  effects  of  vanadium  poisonin^M^^1'1?  °ftalyflfc  activlty  retarded  the  detri- 
resistance  to  poison?**  ™  ,  ?l8trlbutlon‘  »t  differences  in 

related  primarily  to  the  different  i  ^r"a^ulcinA  synthetic  catalysts  appear  to  be 
frences  in  the  ageofth?^?u!  aofclvlty  of  thss.  catalj.ts.  d2- 

oaused  by  variations  in  charge  stock  BJt?is  !!  ®ulfur*re8latant  natural  catalysts, 
little  effect  on  the  degree  of  deterioration  in  or  catalyat  »ske-up  rate,  had  very 
trast  to  previously  reported  results  showing  tha?r0<1?C?  d*8trlbutlon-  This  is  in  con- 
catalysts  cause  much  greater  deterioration  in  f reBhly  deposited  on  synthetic 

deposits.  As  expected,  nickel  contamination  distrlbutlon  tha«  do  aged  metals 

lion  m  product  distribution  than  did  vanadium  c”ta^u“'I'ably  S”M*r  diterlor- 


««rln^'pfogra,s"^"'0.M4/g^*r*^™RHALLY  HYDROCARBON  TOMS.  Chemical  ingm. 

i:, 


*  hydrogenation  of  sub- 

and  misall,  fuel..  some  prop«rtl,aof,.La*/*2“^nt?  f°r  tlMn“n)r  •‘•Ma  Jet 

and  manufacturing  prooeasea  are  dlaoussed  and  amL,*.?  fu”ls  m  *lv,n.  raw  materlala 

2““™"  d,rl,,,a  totpounda  are  tabulated  ’  The  °"  cn,t  and  availability  of 

to  CPR  coker  tests.  The  Bentlon  of  thermal  stability  refers  only 
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Dorofeyev,  V.  M.  and  Veniamin,  Ya.  L.,  THE  TESTING  OP  AIR -BREATHING  JBT  ENGINES.  Moscow, 
Oborongiz,  1961.  220  pp.  ' 


The  book  deals  with  various  types  of  tests  for  a ir-b reathing  Jet  engines.  Described  are 
techniques  and  methods  for  the  processing  of  measurement  data,  measuring  instruments  and 
devices,  and  laboratory  and  test-stand  equipment. 


Dorogochinskiy,  A.  Z.,  Nakhapetyan,  L.  A.,  Lavrentyev  V.  I,,  Boykova,  Ye.  P. ,  Kost,  A. 
N..  and  Yershov.  V.  V.,  ANTIQXIDIZINO  PROPERTIES  OP  SOME  PYRAZOLINE  EBRIVATIVES. 
Izvestiya  Vpsshikh  Ucheonyskh  Zavedeniy.  Neft  i  Oos,  i960,  no.  3,  69-71. 

The  authors  studied  the  antioxidizing  properties  of  some  pyrazoline  derivatives  as  in¬ 
hibitors  in  motor  fuel.  They  studied  the  inhibited  motor  fuel  for  its  stability  to 
oxidation  by  determining  the  induction  period  on  the  basis  of  GOST  4039-48.  The  content 
of  potential  resins  in  the  motor  fuel  was  also  determined.  Results  show  that  some 
pyrazoline  derivative  samples  have  a  considerable  inhibiting  effect.  Best  results  were 
yielded  by  use  of  1-phenyl  thlocarbanldo-3,5,5-triaethyl  pyrazoline. 


Dorogochinskiy,  A.  Z.,  Viktorova,  E.  A.,  Shuikin,  N.  I., Boykova,  Ye.  P.  and  Malin.  A.  0 
INFLUENCE  OP  CfCLOALKENYL  PHENOLS  CN  THE  STABILITY  OF  FUEL  CONTAINING  UNSATURATKD  HYDRO¬ 
CARBONS.  Journal  of  Applied  Chemistry  (U.  S.  3.  R.),  36,  1975-1979  (1962). 


4-methyl-2-(cyclopenten-2-yl)phenol  and  3-methyl-6-(  cyclopenten-2-yl )  phenol  act  as  anti¬ 
oxidants  and  retard  gum  formation  in  fuel  containing  up  to  150  unsaturated  hydrocarbons 
Tho  second  of  those  is  a  universal  inhibitor,  retarding  both  gum  and  sediment  formation.  * 
even  at  150*C.  2-(Cyolohexen-2-yl)  phenol  also  has  a  stabilising  effeot  on  fuel  in  re¬ 
lation  to  sediment  formation  at  a  high  temperature  (150*0). 
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Dorsch,  R.  0., ,Serafini,  J.  3.  and  Fletcher,  B.  A.,  EXPLORATORY  INVESTIGATION  ON  AKRQDY- 
NAMIC  EFFECTS  OF  EXTERNAL  COMBUSTION  OF  ALUMINUM  BOROHYBROT5  IN  AIRSTREAM  ADJACENT  TO 
FLAT  PLATE  IN  MACH  2.46  TUNNEL.  U.  S.  National  Advisory  Coomltte  for  Aeronautics.  RM~ 
E57E16,  1957.  91  pp.  (AD  138750). 


Pressure  distributions  associated  with  stable  oombustlon  of  aluminum  borohydrlde  in  the 
supersonic  stream  adjacent  to  a  short,  13- Inch  chord,  and  an  extended,  35 -inch  chord, 
flat-plate  model  were  determined  experimentally.  The  models  were  mounted  In  the  center 
of  the  test  section  of  a  1-  by  1-foot  Mach  2.46  wind  tunnel.  High-speed  direct  and 
schlleren  motion  pictures  of  the  flame  and  associated  shock  waves  were  taken,  and  selected 
photographs  are  presented. 


Static-pressure  Increases  measured  during  combustion  at  selected  chordwlse,  spanwlse, 
and  base  static  taps  are  presented.  The  Increase  In  static  pressure  averaged  about  60j t 
of  the  nonburning  value  The  resultant  lift  force  on  the  flat-plate  surface  during  com¬ 
bustion  was  of  the  order  of  100  lb/sq  ft  at  a  pressure  altitude  of  about  62,000  ft. 


Because  the  combustion  took  place  in  a  small  tunnel,  the  measurements  were  subject  to 
quantitatively  unkown  tunnel  effects,  which  can  best  be  determined  by  performing  a  similar 
large-tunnel  or  free-flight  test  for  comparison. 


Dorsch,  R.O.  Seraflni,  J.S.,  Fletcher,  E.A.  and  Plnkel,  I.I. ,  EXPERIMENTAL  INVESTIGATION 
OF  AERODYNAMIC  EFFECTS  OF  EXTERNAL  CQWU3TIQN  IN  AIRSTREAM  BELOW  TVO-DIIKNSIOliAL 
SUPERSONIC  WING  AT  MACH  2.5  AND  3.0.  U.  S,  National  Aeronautics  and  Space  Administration. 
Memo  1-11-59E,  March  1959.  19pp. 


Pressure  distributions  associated  with  stable  combustion  of  aluminum  borohydrlde  In  the 
airstream  adjacent  to  the  lower  surface  of  a  13- Inch  chord,  two-dimensional,  blunt- 
base  wing  were  determined  experimentally.  Measurements  were  made  with  the  wing  at  2* 
angle  of  attack  In  a  1-  by  1-foofc  tunnel  at  Mach  2.47  and  2.96.  Static -pressure 
Increases  along  the  lower  surface  and  base  caused  by  the  combustion  are  presented  alreng 
with  the  resultant  lift  Increases.  The  lift-drag  ratio  of  the  wing  was  nearly  doubled 
by  the  addition  of  heat.  The  experimental  values  of  lift  during  heat  addition  agree 
with  those  predicted  by  analytical  calculations. 


D°st£lek,  M. ,  3taud,  M.  and  Rosypelov£,  A.,  EFFECT  OF  MICROORGANISMS  ON  FBTROIXUN  HYDRO¬ 
CARBONS.  Ceskoslovenska  Nlkroblologle,  2,  43-8  (1957).  (CA,  51,  7695a). 


The  effect  on  aphtha  under  both  aerobic  and  anaerobic  conditions  of  70  strains  of  dentrl- 
flcation  bacteria  and  42  strains  of  desulfurization  bacteria  Isolated  from  oil-well 
waters  was  studied.  About  9QJ{  of  the  strains  assimilated  preferentially  paraffinic 
naphtha,  degrading  paraffins.  About  1C0  assimilated  naphthenic  naphtha,  attacking  with 
preference  naphthenic  hydrocarbons,  "intensity  of  growth  decreased  with  rising  density 
of  naphtha,  in  both  types  of  naphtha,  hydrocarbons  with  lower  molecular  weight  were  pre¬ 
ferentially  decomposed.  Asphaltic  naphtha  was  assimilated  very  slightly  by  certain 
strains  of  desulfurization  bacteria.  Viscosity  of  naphtha  was  lowered'  under  anaerobic 
conditions  and  raised  under  aerobic  conditions  by  the  action  of  mlcrddrganlsms. 
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Douglas  Aircraft  Company,  Inc.,  Aircraft  Division,  Lon^  Beach,  California,  MsTKLOPliSNT 
AND  TESTS  OP  THE  LABORATORY  SYSTEM  FOR  SIMULATION  OP  AERODYNAMIC  AND  RADIATIVE  COOLIE 3 
OP  STRUCTURES.  U.  S.  Air  Porce  RTD  TDR  63-4235,  Contract  AlK33(857)-8670,  April  1904  » 

This  report  presents  the  results  of  a  research  and  development  program  to  provide  a 
controlled  cooling  system  for  laboratory  simulation  of  aerodynamic  and  radiative 
cooling  of  structures.  The  report  summarizes  criteria  that  establish  the  requirements 
of  the  system,  presents  data  and  analyses  on  the  most  practical  methods  of  implementing 
the  system,  shows  the  detail  design  features  of  a  prototype  system/and  includes  the 
results  of  a  test  program  to  insure  the  performance  and  workability  of  the  system. 

These  will  be  compatible  with,  and  form  an  Integral  part  of,  an  existing  radiant  heat 
facility.  The  cooling  system  consists  of  high-pressure  air  streams  directed  onto  test 
structures/acting  in  conjunction  with  radiant  heat  from  quartz  heat  lamps  to  provide 
controlled  cooling  at  test  temperatures  up  to  3000°P.  A  unique  liquid  "injection* 
system  provides  for  high  cooling  rates  of  up  to  20  btu/sec  ft  .  The  entire  system 
operates  automatically  utilizing  the  existing  function  generation,  thermal  controller, 
and  thermocouple  feadback  equipment  to  full  advantage. 


Drake,  J.  A.,  HYPERSONIC  RAMJET  DEVELOPMENT,  pp.  71-83  in:  North  Atlantic  Treaty 
Organization.  Advisory  Group  for  Aeronautical  Research  and  Development,  nGombustion  and 
Propulsion".  New  York,  Pergamon,  1961. 


The  paper  discusses  the  problems  to  be  overcome  in  the  development  of  the  hypersonlo 
ramjet  employing  conventional  S’  bsonlc  combustion  processes. 


«*(*■.  i 


Drake,  J.  F.  and  DeVault,  R.  T.  (Marquardt),  RAMJET  SUPERSONIC  TRANSPORTS. 
Engineering,  8l,  Nov.,  52-5  (1959) . 


Meohanieal 


The  article  describes  requirements  in  terms  of  engine  size,  fuel  consumption  and 
operating  oosts  of  a  combination  ramjet-turbojet  power  plant  system  for  a  Mach  2-3 
transport  plane  for  commercial  use.  These  factors  are  compared  with  similar  require¬ 
ments  for  a  pure  turbojet  system.  The  authors  conclude  that  there  are  significant 
advantages  for  the  ramjet  system  both  in  weight  and  fuel  requirements . 


f 


aucnor  considers  the  problem  of  fuel  seleotlon  for  the  Supersonlo  Transport  by 

!h°  3<rT#ral  environmental  and  operating  parameters  assoolated  with  the  SST 
which  dlotate  specific  fuel  properties.  Discussed  are  such  fuel  oharaoterlstlos  as 
h«Jra?!!68?Ure  ??d  volatnity»  thermal  stability,  combustion  charaoterlatlos,  speolflo 
v*Jc°8lty'  811(1  their  relationship  to  environmental  parameters  assoolated  with 
the  SST.  It  is  shown  tha*  certain  factors  dictate  specif io  fuel  properties  whioh  must 
be  met  to  satisfy  SST  requirements.  Other  fuel  properties  are  discussed  In  relation 
to  their  effect  on  optimisation  of  the  SST  system.  It  is  lndloated  that  both  required 
and  optimum  fuel  properties  can  be  attained  In  a  highly  paraffinic  kerosene  fuel  for 
which  a  brief  description  is  given. 


Droegemueller,  E.  A.  and  Nelson,  R.  K 
Journal,  66,  48-9  (June  1958). 


JET  ENGINES  ASK  STILL  MORS  OF  FUELS.  SAB 


Minimum  fuel  quality  requirements  for  modern  jet  engines  are  discussed 
and  burning  characteristic  test  methods  are  particularly  considered. 


Thermal  stability 


^  Rog#rB*  D*  (Rensselaer  Polyteohnle  Institute) 
ISTIGS  OP  A  SMALL  HYPERSONIC  SHOCK  TUNNEL  COMBUSTION  DRIVER.  U.  3 
Contract  AP  33(616)7312,  March  1962.  15  pp,  (AD277198), 


$9 


Duggtr,  0.  L.(  OOMUNTS  Olf  Him  PRFOniURQI  OOKBDSTXOV  37SCTN9 1  m-  *1*  « 

International  Astrohautieal  Congress.  12th  Washington  n  «  Jo*?*' 

Mow  York,  Acadomic ,  1963.  *  Wh'  W*,Mn«ton'  »•  °**  *Ml.  Froceedlnts.  Vel.  XX 

JS’SJLSSiS'SssLirsis  sitr«^s°n^«ir.,ss.ix 

.up.„«nlo  combustion  appear  to  b.  grout  and  i*.  t»o  ^g^'S^wS?*,. 

(a)  mixing  and  reaction  between  confined,  hot  supersonic  stria*.  I!!?  *  * M  ' wlU  °!* 
interaction  between  ehock  waves,  boundary  layers,  and  heat  release  r^ni”  {b 
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Aeronautical  *....roh  and  Dov.lo.~nt.  "Option  anf^ISn.ftHoST&n. 

thruot  to  ut  lout  Much  10.  With  oomparable  Ullli 

tlon  that  stable  supersonic  oombu  Mon  can  h*  tr1**’  •“*  011  the  assuage 

(SORT)  should  glvosignlfloantly  Utter  porJJrl^r?in^So*^!^° 

•pood,  in  th.  Much  8-10  rung..  Lowor  ^SSSSTLSS  "-1”  <«”>  *» 

provldo  u  significant  design  advantage  for  th.  sup.r.onlc  ocmb^tloJT^iglUJ!™  ™r 


SSSai.^  ewS?!  *12JJ)!  DnlV#r,Ui,)'  «*AKCKS  IK  RAMJKT  OOKBOSTIOK.  AK3 


In  addition  to  reviewing  reoent  work  dlreotly  applicable  to  ourrent  ram  let 
this  paper  also  inoludes  a  discussion  of  experiments  and  analyses  reiatf!**!^1  ' 
vent  lonal  combustion  methods  (supersonlo  combustion  a  \  uncon- 

combustion)  which  may  find  application  In  hypersonic  ra.““  4*r^tu^s  Jlf"*!™*1, 
surfaoo,  Inl.t  air,  and  combustion  product,)  which  may  b.typl£?T^t 
suporsonlo  and  hypersonic  .poods  ero  glv.n  a.  function,  of  WMh  lumber  ^ 
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STUDYP0P  Tra^PJ^CATIw’o^OTt  °Y°STATEJi»rnii*STil*nBity  °f  MlohiSan)*  A  PRELIMINARY 
J.t  Propulsion,  28  46l-6Tl9M)‘  DETONATIVB  COMBUSTION  TO  A  REACTION  ENOINB. 

a  continuous  detonation^rocess  at  * t he ^ JmbU s t i on*e heihl 7  °f/  r#aotlon  en«ine  employing 
employing  steady-state  detcnU!«  «!Sl  ■  tion  chaBb*r-  A  reaotion-type  engine 
treats  2.'  £2.£S V  6T“W'*'  A  -i-PUfi.d  ana^si. 
to  achieve  steady-state  detonative  combustion  °8!  ®r  th#  r#qulr#B*nt»  necessary 
specifio  fuel  consumption  as  functions  of  flight-  M. «wlat  1wTX*  ot  ,p#olflc  thrust  and 
acetylene  fuels  The  results  of  this  studv  wiir?? eh  number  are  made  for  hydrogen  and 

of  the  air  Is  necessary  JEn  theu^IuSSni^ „ t*  2*  80B“  ,up#rsonic  *i«u«ion 
that  the  spesd  ranged  !b  !  !! <  combustion  exists.  It  Is  concluded 

«.  sponsored  by  the  0.3.  Air  Pore,  under  ?3t™t ™* 


'V 


II  I 


'  - 


Dunn am,  M;  P.,  FOR  IIOB  TEMPERATURE  APPLICATIONS .  pp.  87-110  lnt  Forth  Atlantic 

Traaty  Organise  cn.  Advisory  Group  for  Aeronautical  Research  and  Development ,  "CcMIus- 
tlon  and  Propulsion".  AGARD  Colloquium,  5th,  Braunschweig,  April  1962.  Oxford.  Perga- 
mon,  1963. 


This  report  deals  with  the  timely  area  of  advanced  fluids  for  high  temperature  applica¬ 
tions.  A  review  Is  given  of  the  source  and  nature  of  high  temperature  fueia,  lubricants 
hydraulic  fluids,  and  electronic  coolants  problems,  and  the  limitations  of  the  more  con¬ 
ventional  fluids  are  dlsoussed.  Recent  Information  on  the  types  of  advsneed  high  tem¬ 
perature  fuels,  lubricants,  hydraulic  fluids  and  electronic  coolants  and  data  on  their 
properties  are  included. 


Dunnam,  M.P.,  FLUIDS  (FUELS,  LUBRICANTS,  HYDRAULIC  FLUIDS,  AND  ELECTRONIC  COOLANTS) 
FOR  HIGH  TEMPERATURE  APPLICATIONS.  U.S.  Air  Force,  ASD-TDR  62-574,  August  1962. 

26  pp.  (AD  284873). 


Advanced  fluids  for  high  temperature  applications  are  discussed,  A  review  of  the  souroe 
and  nature  of  high  temperature  fuels,  lubrloants,  hydraulic  fluids,  and  eleotronlo 
coolants  is  given  and  the  limitations  of  the  more  conventional  fluids  are  dlsoussed. 
Reoent  Information  on  the  types  of  advanoed  high  temperature  fuels,  lubrloants, 
hydraulic  fluids,  and  eleotronlo  coolants  and  data  on  their  properties  are  Included. 


Dupree,  M.  T. .  and  Zlebland,  H  ,  THE  THERMAL  CONDUCTIVITY  OF  KEROSINE  D.  ENG.  R.  D.  2496 
BETWEEN  15*  AND  325TJ  AT  PRESSURES  UP  TO  200  ATM.  Gt.  Brit.  Explosives  Researeh  and 
Development  Establishment.  ERDE  9/R/60,  November  1960.  10  pp.  (AD  247490). 


The  thermal  conductivity  of  Aviation  Keroslne,  Speo.  No.  D.  Eng.  R.  D.  2495,  was 
measured  with. a  vertloal,  eo-axlal  cylinder  apparatus  In  the  temperature  range  15*  to 
325*0  at  pressures  between  1  and  200  atm.  The  trend  of  these  results,  demonstrated  by 
the  Influence  of  temperature  and  pressure  on  the  thermal  Conductivity,  Is  oharaoteristlo 
of  normal,  non-assoolatlng  liquids.  The  experimental  values  were  tabulated,  and 
smoothed  graphs  showing  the  variation  of  thermal  oonduotlvity  with  pressure  and  tempera¬ 
ture  were  prepared.  At  temperatures  In  excess  of  280*c  notioable  thermal  decomposition 
of  keroslne  took  place,  believed  to  be  due  to  the  oatalytlo  effeot  of  the  material  of 
the  receiving  oyllnder,  a  97/3  peroent  copper/nlokel  alloy.  About  4  peroent  of  toluene 
was  deteoted  after  the  keroslne  had  been  exposed  for  about  7  days  to  temperatures 
between  280*  and  320*0.  No  suoh  decomposition  took  plaoe  in  the  same  temperature 
Interval  after  the  receiving  oyllnder  had  been  replaoed  by  an  all-silver  one. 
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Eckert,  E.  R.  0.,  Irvine,  T.  V.,  Jr.,  Sparrow,  B.  N.  and  Ibele,  V.  B.  (University  of 
Minnesota),  A  REVIEW  OP  HEAT  TRANSFER  LITERATURE ,  i960.  PARTS  1  AMD  2.  Mechanical 
Engineering,  83,  n0.  7,  34-42  and  no.  8,  50-7  ( 1961 ) . 


This  two-part  review  summarizes  the  results  of  research  in  the  field  of  heat  transfer 
which  were  published  during  1960.  It  is  divided  into  section!  in  conduction,  channel 
flow,  boundary. layer  flow,  flow  with  separated  regions,  transfer  mechanisms,  natural 
convection,  convection  from  rotating  surfaoes,  combined  heat  and  j»ass  transfer,  change 
of  phase,  radiation,  liquid  metals,  low-density  heat  transfer,  measurement  techniques, 
heat  transfer  applications  and  thermodynamic  and  transport  properties. 


Eckert,  E.  R.  0.,  Sparrow,  E.  M.  and  Ibele,  W.  E.  (University  of  Minnesota),  HEAT 
TRANSFER  BIBLIOGRAPHY.  International  Journal  of  Heat  and  Mass  Transfer,  5  ,  561-70  (1962) 


This  extensive  list  of  recent  publications  on  heat  transfer  is  divided  into  sections  ent 
applications,  books,  boundary  layer  flow,  change  of  phase,  channel  flow,  oonduotlon, 
flow  with  separated  regions,  low- density  heat  transfer,  liquid  metals,  magnetohydro¬ 
dynamics,  measurement  techniques,  natural  convection,  properties,  radiation,  rotating 
surfaces,  transfer  mechanisms,  and  transpiration  and  mass  transfer  cooling. 
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Eckert,  E.  R.  0.,  Sparrow,  E.  M. ,  Ibele,  W.  S.  and  Goldstein,  R.  J.  (University  of 
Minnesota),  HBAT  TRANSFER  BIBLIOGRAPHY.  International  Journal  of  Heat  and  Mass  Transfer, 
6,  91-112  (1963). 

■1 

This  extensive  list  of  reoent  publications  on  heat  transfer  is  divided  into  sections  ons 
applications,  books,  boundary  layer  flow,  change  of  phase,  ohannel  flow,  conduction,  flow 
with  separated  regions,  low-density  heat  transfer,  liquid  metals,  magneto-hydrodynamics, 
measurement  techniques,  natural  convection,  properties,  radiation,  rotating  surfaces, 
transfer  mechanisms,  and  transpiration  and  mass  transfer  cooling. 
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Eckert,  E.  R,  o,,  Sparrow 
Minnesota),  HEAT  TRANSFER 


J .  { University  of 
'  Heat  and  Maas  Transfer 


i  on  heat  transfer  is  divided  into  sections 
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end  combined  heat  and  mass  transfer. 
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Eckert,  E.  R.  0. ,  Sparrow,  I.  M.,  I  bale  ,  V.  I.  and  Goldstein,  R.  J.  (University  of 
Minnesota),  HEAT  TRANSFER  BIBLIOGRAPHY.  International  Journal  of  Heat  and  Mass  Transfer,  I 

6,  971-86  (1963).  0 


This  extensive  list  of  recent  publications  on  heat  transfer  is  divided  into  sections  on: 


applications,  books,  boundary  layer  flow,  channel  flow,  change  of  phase,  combined  heat 


and  mass  transfer,  conduction,  flow  with  separated  regions,  liquid  metals,  low  density, 


magnetohydrodynamics,  measurement  techniques,  natural  convection,  radiation,  rotating 

surfaces,  thermodynamic  and  transport  properties  and  transfer  mechanisms. 
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Eding,  H.J.,  ANALYSIS,  STORAGE,  AND  HANDLING  OP  MAGNESIUM  AND  BORON  SLURRIES.  Stanford 
Research  Institute,  Report  No.  16,  Technical  Report  No.  I,  SRI  Project  No.  CU-971,  u.S. 

Air  Force  Contract  AF  33(616) -2271,  May  1955.  (AD  66353).  REPORT  CLASSIFIED  CONFIDENT  IAI* 


Satisfactory  methods  were  developed  for  slurries  of  boron  and  of  magnesium  in  hydrocarbon 
carrier,  to  determine  total  solids,  total  metal  oontent,  oxides,  and  impurities. 
Procedures  are  given  in  appendixes  for  the  required  methods.  An  aoeeptable  sedimentation 
method  for  determining  the  size  distribution  of  magnesium  particles  was  developed.  Tho 
heat  of  combustion  of  boron  was  determined,  but  the  method  requires  further  research  to 
correct  for  boron  carbide.  Storage  of  boron  slurry  in  different  materials  was 
satisfactory.  Fire  hazards  and  ignition  requirements  were  determined  far  these  slurries. 


Edwards,  G.  (British  Aircraft  Corp.),  PROGRESS  WITH  THE  CONCORD  (PART  I). 
News,  no.  310,  2-9  ( 1964) . 


Shell  Aviation 


The  design  problems  and  the  philosophy  of  design  used  for  the  Conoord  are  discussed  in  soasi 
detail.  Fuel  management  to  maintain  trim  and  minimize  overheating  of  fuel  in  tanks  is 
treated.  The  use  of  the  fuel  as  a  coolant  is  mentioned  in  connection  with  air  conditioning 
and  passenger  comfort  systems.  It  is  anticipated  that  with  pressurized  tanks,  conventional 
kerosene  fuels  will  meet  requirements  for  the  Conoord. 
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Elsen,  O.L. ,  Gross,  R.A.  and  Rivlin,  R.J,  (Fairchild  Engine  and  Airplane  Corp.), 
THEORETICAL  CALCULATIONS  IN  GASEOUS  DETONATION.  U.S.  Air  Force,  AFOSR  TN  58-326, 
Contraot  AF  49(638) -15,  Maroh  1958.  93  pp.  (AD  154230). 
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This  study  treats  one  dimensional  steady  flew  combustion  In  the  Mach  number  r«\nge  of 
0  to  10.  Original  data  are  presented  for  a  wide  variety  of  hydrocarbon  fuels  burning 
with  air.  Particular  attention  is  given  to  the  classical  Chapman -Jouguet  point.  The 
results  include  the  effect  of  dissociation  and  ionisation.  The  effects  of  fuel-air 
ratio,  initial  temperature,  and  initial  pressure  are  considered.  Curves  are  pre¬ 
sented  which  show  not  only  the  Chapman- J ouguet  point,  but  the  strong  and  weak 
detonation  branches.  These  data  were  generated  by  the  successful  development  of 
an  automatic  digital  computer  program.  The  program  is  applicable  to  any  hydrogen, 
carbon,  oxygen  and  nitrogen  system. 


Elkonima,  M.  L. ,  ed. ,  FUEL  FOR  ENGINES.  Moscow,  Gosudarstvennyi  Isdatel’stvo 
Standartov,  1960.  78  pp. 


The  collection  of  fuel  standards  for  engines  was  compiled  by  the  State  Standards 
Publishing  House  and  contains  standards  of  18  fuels  which  have  been  in  effect  since 
1  Feb  1960  as  well  as  their  components  and  descriptions  Oi.  their  testing  methods. 
There  are  no  references. 
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Elliott,  h.  A.,  Hum;  R.  W.,  and  Trimble,  H.  M.  (Illinois.  Inst,  of  Technology),  AUTO- 
IGNITION  OF  FUELS  IN  A  CONSTANT-VOLUME  BOMB  -  EFFECTS  OF  OPERATING  VARIABLES  AND  FUEL 
STRUCTURE.  American  Petroleum  Institute.  Proceedings,  22.>  no.  3*  361-73  (1955) . 

n  > 

CO 

The  ignition  delays  and  minimum  ignition  temperatures  of  numerous  pure  hydrocarbons 
were  determined  in  a  constant-volume  bomb  at  250  pslg  and  650  psig  at  8  temperatures 
between  500*F  and  1,390*F.  At  low  bomb  temperatures,  ignition  delay  decreased  with 
increasing  fuel-air  ratio  toward  stoichiometric,  but  at  higher  temperatures  it  Increased* 
Increased  pressure  shortened  ignition  delay  above  800*F,  but  increased  it  for  many  fuels 
at  temperatures  approaohlng  the  minimum  for  autoignltlon.  Ignition  delay  usually 
decreased  with  increasing  temperature,  but  this  behavior  varied  widely  for  different 
hydrocarbon  structures.  With  some  exceptions,  the  minimum  ignition  temperatures  were 
in  the  relative  order  to  be  expected  from  ignition-delay  data.  A  unique  correlation  of 
cetane  number  with  ignition-delay  measurements  for  fuals  of  widely  varying  structure 
could  not  be  obtained. 
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Bppi  Precision  Product*,  Inc.,  SUJttARY  REPORT  09  THE  COOPERATIVE  HIGH  TEMPERATURE  90EL 
COKER  PROGRAM,  EQUIPMENT  AND  OPERATION  PHASE.  Report  No.  59-27,  June  1,  1959.  6+  pp. 


>««• 


A  private  cooperative  program,  aponeored  by  six  companies,  designed  to  explore  the 
thermal  stability  of  fuels  at  conditions  of  temperature  beyond  the  range  of  the  standard 
CPR  Fuel  Coker,  has  been  established  at  Ippl  Precision  Products,  Inc.  The  work  to  date 
has  been  directed  toward  studying  the  new  equipment,  its  performance  relationship  to 
the  standard  CPR  Fuel  Coker,  and  the  directional  effect  of  several  operational  variables 
This  report  summarizes  the  study  of  the  equipment  and  its  operation. 
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Epstein,  A.  and  Hamilton,  A.  P.  (Republic  Aviation),  STUDY  09  DESIGN  PARAMETERS  FOR 
STRUCTURE  SUBJECT  TO  AERODYNAMIC  HEATING.  U.  S.  Air  Force  ASD  TR  61-95,  Contract 
AP  33  (6l6)-7277,  August  1962.  153  pp.  (AD  286  454). « 


m  & 


© 

to 


Parameters  are  discussed  that  are  significant  in  design  of  a  structure  subjeot  to  aero¬ 
dynamic  heating  both  for  aircraft  and  for  orbiting  glide  re-entry  vehicles.  These  para¬ 
meters  Include  such  items  as  load  factor,  speed,  and  time  of  exposure  at  any  particular 
speed  and  load  factor.  Means  for  documenting  the  parameters,  so  that  flight  environmen¬ 
tal  criteria  are  adequately  prescribed,  are  developed,  and  two  examples  illustrating  use 
of  this  documentation  are  presented;  one  a  4M  transport  airplane,  the  other  a  manned 
orbiting  glide  re-entry  vehicle.  The  suitability  of  the  recommended  parameters  for  use 
in  structural  design  criteria  specifications  and  for  continuous  cockpit  display,  as  an 
indication  of  airframe  flight  limitations,  is  discussed.  The  feasibility  of  using  flight 
simulators  to  identify  critical  flight  environments  from  a  structural  point  of  view  is 
also  considered. 


Esgar,  J.  B. ,  Hickel,  R.  0.,  Stepka,  F.  S.,  PRELT UNARY  SURVEY  OF  POSSIBIZ  COOLING 

METHODS  FOR  HYPERSONIC  AIRCRAFT.  U.  S.  National  Advisory  Commit  tea  for  Aeronautics 
RM  E57L19,  February  1960.  37  pp.  aeronautics. 


Many  methods  of  cooling  the  structure  of  an  aircraft  capable  of  flight  speeds  up  to 
18,000  feet  per  second  were  studied.  Water  and  hydrogen  stored  in  the  liquid  state 
appear  very  promising  as  both  coolants  and  heat  sinks.  The  storage  and  circulation  of 
hydrogen  througnout  the  aircraft  need  not  be  a  hazard.  Cooling  the  outer  skin  of  the 
aircraft  in  high-equilibrlum-temperature  regions  could  probably  be  avoided  by  using  u 
material  such  as  silicon  carbide.  The  internal  structure  could  be  cooled  by  use  of  a 
thin  layer  of  balsa  wood  saturated  with  water.  In  this  way  tanks  for  storage  of 
coolant  would  bs  avoided.  or 
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Bag ar,  J.  B.,  Livingood,  J.  B.  X..  and  Hickel,  R,  0.  (Livli  Flight  Propulsion  Labora¬ 
tory,  NACA),  RISBARCH  ON  APPLICATION  OF  COOLING  TO  GAS  TURBINES.  Aaarloan  Society  of 


Mechanical  Bnglnaars.  Transactions,  22*  ^5-51  (1957) . 


The  ?’^e  of  turbine  cooling  In  gas-turbine  engine  scan  offer  aany  performance  benefits 
but,  at  the  same  time.  It  may  result  In  added  complication  to  the  engine.  The  advan¬ 
tages  that  turbine  ooollng  can  offer  to  the  engine  designer  and  the  results  of  acme  of 
the  research  that  has  been  expended  on  the  ooollng  of  gas-turbine  engines  are  discussed. 
The  ultimate  heat  rejection  method  Is  not  considered  In  the  paper. 


Bvans,  L.  B.  and  Churchill,  S.  v.  (adversity  of  Michigan),  TOE  EFFECT  OF  KTAL  PROMOTERS 
ON  HEAT  TRANSFER  AND  PRESSURE  DROP  32JS7BB  A  TUBE.  Ohemioal  Engineering  Progress. 
Symposium  Series,  j&g,  no.  41,  36-4o  (1963). 


The  pressure  drop  and  rate  of  heat  transfer  were  measured  for  water  flowing  In  a  tube 
containing  bluff -body  prosiotors.  Disks  and  streamline  shapes  of  several  slses  were 
mounted  at  various  uniform  spaolng's  along  a  small,  axially  centered  rod.  Solid  axial 
cores  of  various  uniform  diameters  were  also  Investigated.  A  uniform  heat-flux  density 
was  Imposed  along  the  wall,  and  looal  heat  transfer  ooefflolents  were  determined  from 
temperature  measurements.  The  pressure  drop  and  rate  of  heat  transfer  were  both  lnereased 
substantially  by  the  streamline  shapea  and  even  more  by  the  disks.  Generalised  emplrioal 
correlations  are  presented  for  the  heat  transfer  coefficient  and  the  effective  drag 
coefficient  or  friction  factor  for  dlska,  streamline  shapes  and  annuli. 


9 


Fabuss,  B.  M. ,  Boraanyl,  4.  S.,  Driscoll,  J.  L. ,  Oudslnowlos,  B.  J.,  Lalt,  R.  X., 

Smith,  J.  0.,  and  Vurater,  C.  Jr. (Monsanto  Chemical).  EVALUATION  OF  MATERIALS  A8 
ENDOTHERMIC  AVIATION  FUELS.  B.8.  Air  Force,  WADD  TR  60-841,  Part  X,  Contract  AF  33(616) 
6608,  February  1961.  90  pp.  (AD  267063). 


To  determine  the  feaalblllty  of  using  endothermic  hydrocarbons  as  heat  sink  aviation 
fuels  and  to  lnorease  their  heat  absorption  capacity,  the  endothermlo  thermal  cracking 
of  oetane  was  Investigated.  Experimental  results  shoved  that  cetane  can  be  used  as  an 
endothermlo  fuel.  The  heat  sink  capacity  of  oetane  Is  294  BtVu>  from  its  mp  (6I*F)  to 
Its  atmospheric  bp  (650*F).  From  its  melting  point  to  the  point  of  Initial  deooi^sl- 
tlon  (706*F)  it  Is  613  Btu/lb.  When  oraoked  endothermically  to  6C0  conversion,  Its 
calculated  heat  sink  oapaolty  Increased  to  950,  1040,  and  1130  Btv/lb  at  1100,  1200, 
and  1300*F,  respectively.  The  rate  constants  for  the  first-order  oraoklng  reaotlon  of 
oetane  were  measured  and  relationships  were  developed  for  the  oaloulatlon  of  the  rate 
constant  at  a  given  temperature  and  pressure.  The  rates  of  formation  of  gas,  high 
boiling  polymerlo  material,  aromatlo  material,  and  coke  were  determined  and  related  to 
the  degree  of  conversion.  The  burning  oharaeterlstlos  of  the  oraeked  products  were 
measured  by  Lumlnometer  and  Phillips  Mlorobumer. 
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J*bu,,»  B.  M.  Borsanyi,  A.  8*,  Dunoan,  D.  A.,  Kafesjlan,  ft.  and  Smith,  J.  0.  (Monsanto 
Raaaaroh) ,  RESEARCH  DM  THE  MBCHAHI8M  Of  THERMAL  EBC0MP08ITX0N  Of  HYDROCARBON  fQBLS  V  A 

‘is  S%r  ™  *  m’  *"t  *•  oontr*°t » 3>  (««7)-»i»3,  *•  a 


The  decomposition  and  partiela  formation  of  28  naphthenio  and  8  paraffinic  hydrocarbon* 
were  studies.  The  decomposition  was  approximately  a  first-order  Idnetlo  process,  although 
self-acceleration  was  observed  with  most  raonocyolio  hydrocarbons  and  self- inhibition  was 
observed  for  polyoyolic  hydrooarbons.  Pressure  increased  the  deooeqposltlon  rate.  A 

of  th*  •ffectB  of  wfanosuifur  contaminants  was  made.  These  contaminants 
inhibited  the  cracking  of  naphthenes  and  straight-chain  paraffins  and  accelerated  the 
cracking  of  branched  paraffins.  An  lnorease  in  contaminant  concentration  and  an  lnorease 
in  th*  number  of  methyl  substituent  groups  on  a  hydrocarbon  increased  this  effect.  Several 
binary  hydrocarbon  mixtures  were  oraoked.  The  component  hydrooarbons  did  not  oraok 
independently.  Nevertheless,  the  decomposition  rate  of  the  mixture  oould  be  predicted 
assuming  no  mutual  interference  in  decomposition.  The  mioro-ooker,  a  new  small-scale  ■  -v 
device  for  studying  decomposition  and  deposit  formation  in  a  flow  system,  was  developed. 


. 


Pabuss,  B.  M. ,  Kafesjian,  R. ,  Fabuss,  M.  A.,  Borsanyi,  A.  8.  and  Smith.  J.  0.  (Monsanto 
Research),  RESEARCH  ON  THE  MECHANISM  OP  THERMAL  EBOOMPOSITION  Of  HYDROCARBON  POELS  B  8 
Air  Force.  ASD  TDR  63-102/  Part  1,  Contract  AP  83(657)-8l93,  Jaiamtry  (JJ)  Sis  e 

■  4  *  1  *  s 

CN 

The  rate  of  decomposition  and  rate  of  particle  formation  were  investigated  for  2*  naphthenic  ^ 
and  3  paraffinic  hydrocarbons  at  800  P.  The  rate  constants  of  particle  formation  we^e 
proportional  of  the  rate  constants  of  decomposition  and  oharaoterlstlo  for  a  homologous 
series  For  the  same  rate  of  decomposition,  the  rate  of  partiolt  foimtlcn  in^aiirjn  !■ 
the  following  order i  polycyclic  hydrocarbons,  deoalins,  oyolohexanes,  hydrldans  and 
cyolopentan.  d.riv»tiv.«.  Ol.fln.,  turn.,  polyunKturitM. 

materials  aoted  as  intermediates  in  particle  formation.  Preliminary  results  on  th*  - 
decomposition  of  two-component  mixtures  showed  an  additivity  of  th*  rat*  constants  of 
decomposition.  A  s^.udy  of  th*  effect  of  0-,  S-,  and  N-  containing  oontamlnants  on  the 

Sr  ^  °f  JJ**  hydrocarbon8  *h°ved  highly  specific  interactions.  Contaminants 
showed  the  same  promoting  or  inhibiting  effect  on  decomposition  as  on  particle  formation. 

A  new  microcoker  unit  was  developed  for  fuel  stability  investigations. 


Pabuss,  B.  M. ,  Kafesjlan,  R,,  Smith,  J.  0.,  and  Satterfield.  C  N  (Monsanto  iui— 
THERMAL  DECOMPOSITION  RATES  OP  SATURATED  CYCLIC  HYDROCARBONS.  Industrial  and  Enginewing 
Chemistry  Process  Design  and  Development,  3,  no.  3,  248-54  (1964).  ^  . 


A  general  correlation  between  decomposition  rat*  and  molecular  structure  has  been  developed 
from  measurements  at  elevated  pressures  of  thermal  decomposition  rates  of  28  compounds, 
cyclohexane ,  decahydronaphthalene,  hydrindan,  and  their  derivatives.  Present 
and  previous  rate  data  on  cyclohexane  and  decahydronaphthalene  are  discussed  in  detail. 

cyclohexane  and  derivatives,  61  to  63  kcal.  per  gram-moles 
decahydronaphthalene,  64  kcal.  per  gram-mole;  and  methylhydrindan,  60  kcal.  per  grasMuol*. 
This  work  was  sponsored  by  the  U.  8.  Air  Pore*  under  contract  AP  33(657)-8l93. 
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Vabusa,  B.  M. ,  Smith,  j.  0.,  Lalt,  R.  I.,  Borsanyi,  a.  a.,  and  Satterfield,  0.  X. 
(Monsanto  Research),  RABID  THERMAL  CRACKIMO  Of  n-HEXADECAXS  AT  ELEVATED  PRESSURES. 
Induatfia1  and  Engineering  Chemistry  frooaas  Design  and  Development,  i,  no.  4,  998-9 
( 1962) . 


The  thermal  craoking  of  pura  (n-hexadecane)  was  studied  in  a  flow  raaotor  at  1100/  to 
1300*f.  and  pressures  of  200  to  1000  p.a.l.  Tha  produot  was  analysad  for  individual 
paraffins  and  olefins,  carbonacaous  deposits,  and  diolsfins  and  aromatlos  as  a  group. 
Initially  polymerisation  reactions  appoarsd  to  predominate,  so  that  tha  liquid  fraotlon 
of  tha  product  Cg  and  highar)  had  an  average  molacular  weight  at  low  par  cant  oonver- 
sions  savaral  times  that  of  tha  initial  cetane.  Avaraga  molecular  weight  steadily 
dropped  with  lnoraasad  par  cant  cracking.  Tha  amounts  of  carbonaceous  deposits  were  far 
less  than  those  previously  reported  for  paraffin  cracking,  probably  beoause  of  high 
flow  rates.  Tha  rata  of  reaction  was  substantially  limited  by  tha  rata  of  heat  transfer. 
Tha  first-order  rata  constants  at  a  specified  temperature  ware  independent  of  pressure. 
The  over-all  results  provide  a  quantitative  picture  of  the  oomplex  interaction  of  poly¬ 
merisation  and  cracking  phenootana  of  a  typical  pure  high  molecular  weight  paraffin  at 
elevated  pressures.  This  work  was  sponsored  by  the  U.  8.  Air  Poroe  under  Contract  At 
33( 6l6)-6608. 


Pabuss,  B.  M. ,  Smith,  J.  0.,  La  it,  R.  I.,  Pabuss,  M.  A.,  and  Satterfield,  0.  X. 

(Monsanto  Research),  KXM1TIGS  OP  THERMAL  GRAOKSfO  09  PARAPPIXI0  AMD  XAFHTHEXI0  PURLS  AT 
IIZVAT1D  PRESSURES.  industrial  and  Engineering  Chemistry  Prooess  Design  and  Development. 
8,  no.  1,  33-7  (1964). 


Six  highly  refined  hydrocarbon  Jet  fuels  were  thermally  orsokad  in  a  flow  raaotor  at  a 
wall  temperature  of  1200«P  (reaction  temperature  of  1070*  to  1300  *p)  and  presaures  from 
£;00  to  1000  pslg.  The  oaloulated  first  order  rate  oonatants  for  highly  parafflnlo  and 
highly  naphthenic  fuels  containing  negligible  unsaturatea  were  affeoted  only  slightly 
by  pressure  and  ware  about  twloe  as  large  as  the  value  for  pure  n-haxadeoane  under  the 
same  conditions.  At  800  pslg,  a  paraffinic  fuel  containing  16  weight  %  olefins  had  a 
first-order  rate  constant  approximately  9.6  times  greater  than  those  for  fuels  containing 
negligible  olefins j  however,  this  decreased  rapidly  with  increased  pressure.  Produot 
composition  was  determined  as  a  funo 1 1  on  of  the  degree  of  reaotion  and  the  results  were 

Apt3*(6l6)?7&it5*ti0  nod#1*  Thl*  work  WM  'Pon-ored  by  the  U.S.  Air  Poroe  under  Contraet 


Pabuss,  M.  A.,  Borsanvi,  A.  3.,  Pabuss,  B.  M. ,  and  Smith,  J.  0.  (Monsanto  Research), 
THERMAL  STABILITY  STUDIES  OP  PURE  HYDROCARBOKS  IX  A  HIGH  PRESSURE  I30TEMIS00P1. 
Journal  of  Chemical  and  Engineering  Data,  8,  no.  1,  64-9  (1963). 


Decomposition  temperatures  were  determined  in  a  high  pressure  lsotonisoope  for  80 
naphthenlo  and  9  paraffinic  saturated  hydrocarbons.  The  effeot  of  the  number  of 
rings,  length  of  side  chains,  and  number  of  side  chains  on  thenml  stability  was 
studied.  The  naphthenlo  compounds  investigated  were  14  cyolohexanes,  7  hydrlndans, 
17  deoallns,  26  nonfueed  dloyolohexanes,  and  16  nonfusod  polyoyollo  hydrocarbons. 
The  parafflnlo  hydrooarbons  ranged  from  On  to  Ct9 .  The  decomposition  te^erature 
can  be  estimated  with  a  precision  of  tl2.5*P  as  a  function  of  the  critical  pressure 
by  the  equation  Tg  ■  C  <►  8.31  Pc,  where  0  is  a  characteristic  constant  for  eaoh 
homologous  series.  This  work  was  sponsored  by  the  U.S.  Air  Poroe  under  Oontraot 
AP  33(616) -5799. 
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“■«“„«»  S401  WENT  OPSSATnta  IN  f? 

•  AD0  **  68-S64>  Oontr»ot  »  sanw-sees. 

JMGiiSrsrjis. »■»•■ 

41  lubricants  vara  lnvoetlgsted.  Haaulta  obtained  olJsr^'LdUst^het’s/?*1*  ^ 
to  assess  the  effects  of  nachanleal.  thernml  and  ^dioat#  that  115  1#  »*osssarjr 

It  ha.  ba.n  ob..rv.d  that  mXnloil  •‘■“Mawously. 

materials  more  drostiosllvTiHt  Iovm  dJ.«  ,"!lran~"t  often  effect 

with  statically  Irradiated  samples  without  thftn  th*  ,a**  t*it*  oonduoted 

ten  of  the  meet  f^  **i«lv.  rating  of 

‘■tie  =  are  given.  The„  «***>»*- 

operated  In  a  radiation  environment.  M  on“"°*  *“  ijmemie  teat  aaohlnerp 


■maiAin.  * 

Chamioal  Bnglnaarlng  Scienoe,  ^8,  737-62  (  19.3)  ™*  TmU*1  °®ED0IIVIrI  »  OdSiS. 

».t *2Sif.tS^  £££  Z£tf^^***r*  *  r**°tln‘  -  •* 

aquations  of  ohange  with  tha  aid  of  an  »J?w  «  ha>  b#,n  w»lysad  by  solving  the 
tha  analysis  has  baan  appllad  to  the^ase  of^pu^^n  1Uu,tratlr»  Purposas 
reactions  with  two  quits  different  kinetic «a,"Pb**«  reversible 
temperature  equilibration  of  tha  gas  with  thT^id^o??1"*  00n8lder*d«  Cs*Pl*ta 
temperature  differences  be£aan  t£  »?.!l  ,0lld  W*118  WM  a,aua»d-  The 

■K  “ 

=f  «sj.  zszr th-^ 


Utoratorea,  TDR  .2-132,  O^traotT^ii.?:,^^  1ST??  t^ftESn. 

of  ohltJTtathe  WUudJnS'lnd'oroo^maii^t^LShl8’  *•»  me- 

lamellae,  and  both  ohltln  and  oellulote  In  tha  ohttln  ^  th*  Primary 

phoree,  vesloleo,  and  conldU.  £52?  th*  "*11*  «  ■««Mi*- 

in  the  walla  of  the  corresponding  cells  SthlraJiTI  »hown  the  presence  of  ohltln  acne 
Adaptations  of  standard  oytooheSoal  pro«dSls^?Jl  AT0°  *“**• 

ials  In  the  baoterium,  Pseudomonas  aeruginosa  ATOC  13388  JJ,0nl°5  0811  val1  nmt#r" 

presenoe  of  chit  In  in  the  primary,  and  fellSo^  !  lndlctted  the  probable 

to  Identify  oell  wall  materials  In  tha  baotaninm  *  u  secondary.  wall  lamellae*  Attempts 
definite  difference.  iTJS  ^  °0li  112  10798» 

Possible  presenoe  of  cellulo*^  thT.I^i^^/*00^  vmU  and  the 

those  whloh  contaminate  aviation  luela  Theae  four  organisms  are  among 

the  resistant  substances  which  mate  ip’thJlJ^Sl  **1  ?*tuP8  ***  looatl<»  °* 

of  treatment  which  will  lead  to  tSlTconJr^l!  U88d  1x1  Sloping  methods 
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*b.tr.,t.  P.p.r>,  14«th  Sp^S«  .^rl°“  °h“l0‘1  ao,t,ty- 

*  •  •  V 

Th*  pyrolysis  experiments  provided  evidence  far  f.h*  ..  . 

intermediate  in  the  formation  of  hexaborane  10  ,  °*  h*xmbor*n*-12  as  an 

tence  of  heptaborane-ll  and  -13  The  oreslno^  confirmation  of  the  exia- 

*orm«lon  oft.tr.bor.n.  and  haxabor.M  m  ln«rM  So^if^T  !ffe0t  ln  th* 
p.ntabor.na-9  shov'd  that  th*  laat  compound  la  f,™!  .,.  !  «!,  "  !*  ln  «f 

the  first  two;  the  magnitude  of  this  effect  *  different  path  from  that  of 

hexaborane  formation  A  14-.?ep  mecMniJm  con*  Jetr.boran.  is  intermediate  in 

tions  and  equilibria,  is  proposed  which  is'coMiit^u?f*\!!*ri#“  °*  C0ll*,ttltlve  reac- 
with  the  product  distribution*  obtained  vh*n  •**!£**  Wlth  th*  1,ot°P*  ottoeta  and  also 
mixtures  of  th.  ™  throu*h 
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aquation,  art  darly.d.  By  exainf  of  th.  Ltpaiiijlil  ^r*JST  il"*”ntU1 
agreement  batvaan  th.  ob.arvad  oouro.  of  “Jotl^^  fj** ’  * h*,  *uthor*  *>»>«  °l«ae 
from  this  soheme  can,  however  b*  .  on  r**ctlon  aoheme.  Deviations 

from  those  dlsoussed.  At  496*  and  36  atm  hrd- ^°tu?n  oondltloni  differing  widely 
isomerisation  predominated.  *’  ’  ^  o°**cking  predominated;  at  438*, 
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Perri,  A.,  SUPERSONIC  COMBUSTION  PROGRESS.  Astronautics  and  Aeronaut los,  2,  no.  8,  82-8 
(August  1964.  Pt.  I). 


Progress  on  development  of  a  supersonic  oombustlon  oyde  air-breathing  ramjet  engine  la 
reviewed.  Attention  is  restricted  to  hydrogen  as  a  fuel.  The  author  conoludes  that 
progress  to  date  on  supersonic  combustion  dearly  lndloatea  that  suoh  processes  can  be 
used  efficiently  in  a  hypersonic  ramjet  of  practical  dimensions.  Preliminary  analysis 
of  applications  of  this  system  also  indicates  that  a  practical  engine  with  very  promising 
performance  can  be  structurally  designed  and  therefore  justifies  larger  developmental 
effort. 


Ferri,  A.,  Libby,  P.  A.  and  Zakkay,  V.  (Polytechnic  Institute  of  Brooklyn),  THEORETICAL 
AND  EXPERIMENTAL  INVESTIGATION  OF  SUPERSONIC  COMBUSTION.  U.  S.  Air  Force,  ARL  62-467, 
Contract  AF  33(6l6)-766l.  September  1962.  117  pp.  (AD291712). 


A  theoretical  and  experimental  investigation  of  mixing  and  supersonlo  combustion  la 
presented.  A  review  of  the  problem  is  given.  Then  an  analysis  of  invlsold  flow  fields 
with  a  finite  rate  ohemistry  for  a  hydrogen-air  reaotlon  is  presented.  Finally,  an 
analysis  of  a  turbulent  mixing  foi  flows  with  large  density  gradients  with  no  o hemic al 
reaction  is  presented.  The  analysis  is  compared  with  the  experimental  results.  The 
results  of  the  experiments  in  supersonic  oombustlon  are  presented. 


Fleldhouse,  I.  B.  Hedge,  J.  C.,  Lang,  J.  I.,  Waterman,  T.  B.  (Armour  Research  Foundation! 
THERMAL  PROPERTIES  OF  HIGH  TEMPERATURE  MATERIALS.  U.  S.  Air  Force,  VADC  TR  57-487, 
Contract  AF  33(6l6)-370l,  February  1958.  79  pp.  (AD  150954). 
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The  purpose  of  this  investigation  was  to  measure  the  thermal  conductivity,  speclflo  heat, 
and  linear  coefficient  of  thermal  expansion  of  various  materials  from  1000  to  3000*P. 

The  materials  considered  weret  Stellite  21,  Silicon  Carbide,  Hastelloy  B,  Hastelloy  C, 
Stainless  Steel  type  17-7  P.  H.,  Stainless  Steel  type  446;  Beryllium,  and  60-15  Cr 
(ASTM  B83-46). 
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£>rtud#*  H.,  and  Edwards,  H.  (Thompson  Product* \  STUDY  OF  PHYSIOCHBMICAL  PRO- 
SAMPI£3  0F  ISOPROPYIDICYCWHBXYL  AMD  DIETHYLCYCLOHEXAM*.  U.S.  Air 
Force, WADD  TR  60-766,  Contraot  AF  33(6l6)-5687,  Hovambar  i960  .  46  pp.  (AD  362104), 


Commercial  eamplaa  of  isopropyldicyolohexyl  (IDH)  and  dlathyloyolohaxana  (DCH)  war* 
studied  in  reapact  to  denalty-tamparature  relationships  ovar  the  rang*  0-500*f;  liquid 
specific  heats  over  the  range  100-500*F;  haata  of  vaporisation;  vapor  pressure -tempera- 

(IDH)  la  quite  similar  to  fuels  meeting  tha  RJ-l  apaclfloatlona  in  most  of  lta  thermo- 
dynamlc  properties.  The  distillation  rang*  la  considerably  leas  for  DCH  than  a  JP-6H 
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H"  and  Edward*’  H-  (Thompson  Product*),  STUDY  OF  PHYSIOOHEMICAL  PRO- 
PERTIBS  OF  SELECTED  MILITAHY  FUELS.  U.S.  Air  Foro*  WADD  TR  60-767,  Contract  AF  33(616)- 
3729,  Dacambar  1960.  216  pp.  (AD  274623).  vwn*r*«*  af  jmioioj- 


!lnd« thermodynamic  properties  ware  studiad  for  MIL-F-8624C  Grad*  JP-4,  a  MIL-F- 
25558  Grade  RJ-l.  MIt-F-25856  Grade  JP-8-H.  and  Da  cal  in  (a  oooa.ro  ial  mlxtur.of  thaT.i. 
UJ!  Jwrtiss  -valuat#d  w#r#s  iQuillbriua  solubility  df  air,  nitrogen 

?JP  l  ^d  Rj  n4  !??  °/  dli,olvad  alr-  nitrogen,  and  ethane  on  vlscositf 

(JP  4  and  RJ-l),  affeot  of  dissolved  4 than a  on  density  (JP-4  and  RJ-l):  thermodynamic 
properties  of  aaoh  of  th.  four  taat  fu.l.  including  .pacific  heats,  aiihalJJ? 
entropy;  vaporisation characterise os  of  each  of  th*  test  fuels  including  vapor  pres¬ 
sure,  equilibrium  vaporisation  curves,  minimum  reflux  curves,  variation^  vapo/mole- 
cular  weight  during  minimum  reflux  distillations,  and  variation  of  density  dSlL 
minimum  reflux  distillations;  variation  of  liquid  density  a.  I  f^cEon  £  t^ature; 

8urvej  oorrelatlon  °o»Pll*tlon  for  th*  determination  of  physical  and 
thermodynamio  properties  of  petroleum  fuels. 


?• '  Bfaud*»  H»  and  Edwards,  H. ,  STUDY  OF  THE  VAPORIZATION  CYC  IB  AMD  THERMODYNAMIO 
1R0PERTIES  OF  PETROLEUM  TYPE  FUELS.  Thompson  Products,  Inc,,  Report  No.  Ing.  ER,  206, 

U.  S.  Air  Foro*  Contraot  AF  33  (616)3729,  January  1958.  ill  pp. 


P”P!‘**  °{  V***  *tulU«  U>  «»t.™in.  th.  v.porl,.tlon 

i1  i  f  */  ?:  *  ,p‘#*  »  “.11  ™  toad.  0  fu,i  a,  «  function  of  pr.„ur, 

1*T*1‘  *«  JotMlM  th,  »nth»lpy,  ,nt ropy,  ijwolflo  h««t,  and  h.at  of  vaporlaatlon 

of  the  above  three  fuels  as  a  function  of  temperature  and  pressure.  As  much  of  this 
informetion  as  possible  was  to  be  presented  in  the  form  of  enthalpy-entropy  diagrams; 

(3)  to  determine,  by  means  of  a  literature- survey,  the  availability  of  generalised 
thermodynamio  information  on  hydrocarbon  fuel,..  Where  reliable  Information  could  be 
obtained  it  is  presented  as  part  of  this  report. 
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HIMBHrUS  OF  OONCROZAlt  SAMPLES^  WOASrWOKS^Sm^SJtSliir ",rSI0C“KCAl 
WETHfLCYCLOHEIAflE.  Am«rlo»n  Oh«mloal  1J°?,or™aOTOMBSm  JUD 

prints  i#  no.  2,  B  51-58  (April  1959)  7*  Dlvlsion  <*  Htroltum  Ohemistry.  ?*e- 


futur^ Po«smJ*^wl!ft0l^irt^lu^r^^8i^^*3^rP#rtl#a  of  ourr#nt 

an  RJ-1  and  comeroial  samples  of  dsoahJdro^hJl.ST  f  fU*lB  W#r*  11  JP’<*  »  JW-H. 
diethyloyolohexane.  Considerable  lUtlSrt  hafbUn ^AerlS^ 1  “* 

ara  possibla  replacements  for  tha  present  JP  thLlMt  thr##*  **"* 

good  thermal  stability  characteristics  fu#lB  b#caua»  of  their 

determined  under  this  program  war!*  rinsitl  tS^^?#,ClCal*,Pr0P*rt1*8  whlch 
0-  -  600-P,  liquid  apacifL^trive^a  r^^^^^^^r^8  °V#r  th8  "“*» 
one  atmosphere,  A3TM  distillation  range?  vap^DM«ui.f°°  f* *1  °*  vaporlt%tlon  at 
heats  of  combustion,  and  vapor  chromSoirlS  Utill^’tM^^*  r#lati«»Wps, 
and  certain  correlations,  entropy-ten»eratI£i  oh^l  ^  tW  •xperlm«ntal  information 
paper  are  the  study  results  whi?h  war?  obtaiLd^r' c"***  °ffflfuted*  Resented  in  this 
naphthalene  (decdlin),  isopropyl  dicycloh^^^  *  ‘808h7*°- 


CURRENT  Pm?*1  TRANSPKR  "  "^DW  OF 

itoo.m  Inglneering,  Heat  Transfer  Surra,  1984.  437.45. 


i9m-  *>»  «!«»•« 

and  changr  of  phase.  which  has  been  further  aSdlriLS^0110"!  00IW,0tl0n.  radiation, 
boiling  and  two-phaa*  flow.  In  addition  *  „_,,Vld®d  *”to  oondeneation,  evaporation, 
ha.  been  Include?.  m  “ierSoi"  ’  “  45m»"0'  *  »•«  •»!»»*•  mtim. 


Standard  "  T  »  «*«*  ««. 

(AD  36992).  boratories.  Memorandum,  September  21,  1953.  39  pp. 


«d  th**rat*s^ of  ^aturat  lon*of  lEXS*1??.?:  J*  "**m*  «  -ter  In  aviation  fuol. 
are  dlsouaaed.  A  study  was  made  of  th.  "  oont*ot  wlth  ll«uld.  water  end  huald  air 

peraturo.  cooling  ’a*  ™t  2  !/n  U“*r  l0‘*  »f  relative  hualdlty,  ten- 

apace,  it.  „.Sm  tf't* ,C  Injured ZtZx^lVt  U,Ul4  h*lght'  “d 
of  water  when  vented  to  a  low  temperature  or  h*1?*??7  1088  8  con»1d*rable  quantity 
saturated  when  stored  over  water  ”ToU.^  t ^  ‘  H"  fu,U  b“«" 

not  contacting  water  th*  ««<••«  ...a...  .  p  *m*  ™en  ^he  fuels  are  vented  and  are 

Phsre.  The  wft™ *£tJ5  “ll be  ^.^f^nTS “l  “*?1UU  h“»ld1^  *  st.o"- 
Phere.  Henry,  law  nay  be  us.d  to  p^Jot  t^  .oJil^  l  V,nt,d  •  «»M  Atmos- 
whloh  will  affeot  these  phenomena  an  thi  vmJ  oon*»»*-  Condition, 

thee  surface  area  and  thThelght of^h. JJ? .!??;  ”*  ,!*p<,r  •pllM  ab0«  «»  fuel. 
Siren  for  water  in  3°lU,,ilUr  ““  « 
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!^0lr Jil  *nd  >  A*  2.  (U.S.  National  Bureau  of  Standards).  TH1  NEASDRim  m 

“  rar<ar“w  *-*••»  ■— » 

4  V  ,  1  I'  lP*  I  w  r  X  f  v*.  „  #  Fiji?* 

Cnl!1^!!1*  m?th°d!  and  ln-trum-ntB  for  ■•aauring  the  temperatures  of  gates  in  turbines 
and  Jot  englnai  by  means  of  sanalng  elements  Immersed  in  tha  working  medium  art  reviewed 
and  intercompared.  Maana  for  raduolng  and  avaluatlng  tha  affaota  of  radiation  and 
gas  Impact  upon  the  parforaanca  of  tha  instrument  ara  shown  to  be  of  oonsldarabla 
importance  in  auch  applications.  Por  purposas  of  angina  control  and  protection.  tha 

r:8;°n-  ;°  8udd*n  m  t.«p.ratur.  la  also  of  particular  U?.rm.  ^h.M 

etarmcteristlos.  together  with  ranges  of  applicability  and  methods  of  construction  and 
re<luired  to  withstand  angina- operating  conditions,  ara  dlsoussed  for  bare 
sheathed,  shielded,  and  aspirated  thermocouples,  for  resistanoe-type  elements  and  for 
several  pneumatic  or  thermodynamic  systems.  ' 


Piorello,  S.O.  and  Collick,  C.J.,  THERMAL  DEGRADATION  OP  JET  FUELS.  U.S.  Naval  Air 
Engineering  Center,  NAEC  ABL  1749,  October  1963.  15  pp.  (AD  421  485), 


°f  a  JP_61i  fuel  iIB*,rov*B  lta  thermal  stability.  Tha  concentration  of  tha 
individual  polar  fraotions  can  significantly  affect  tha  amount  of  solid  thermal 

decomposition  produots.  Tha  amount  of  JP-5R  thermal  dacoeiposltlon  produots  depends  upon* 
(1  the  temperature  to  which  tha  fuel  is  heated,  (2)  the  time  at  a  given  temperature, 

(3)  the  type  of  material  in  contact  with  the  heated  fuel  and  (4)  the  Quantity  of  a 
given  material  in  contact  with  the  heated  fuel.  9 
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Bergbauer,  D.  M.  and  Sdse.  R.  (Ohio  State  Uhiv,),  CHEMICAL  KDHTICS 
AND  THE  RBPIECTBD  SHOCK  WAVE.  Physics  of  Fluids,  2.  1391*2  (1964). 


The  authors  compare  experimentally  the  rates  of  decomposition  of  nitrous  oxide  behind 
incident  and  refleoted  shook  waves.  They  find  the  rate  somewhat  faster  behind  the 
reflected  wave.  This  is  attributed  to  a  vibrational  excitation  aohleved  at  the  lower 
temperature  of  the  incident  wave  which  precedes  the  reflected  wave.  Although  the  effect 

wa8  J*  f°r  tMa  r*aotlon*  u  distinct  and  raises  a  question  regarding  the 

validity  of  measurements  of  kinetioe  or  ignition  delays  behind  reflected  shook  waves. 
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Pisher,  L.  B..  Terpugova,  M.  and  Jfotlyarevskil,  X.  I,,  DEHYDROOBNATXON  OP  DISUBSTI- 
TUTEH  BUTANES  (STUDY  OP  PXRST  STAGE  OP  DEHYDROGENATION  OP  2 , 3 -DIMETHTLBUTANE ) .  Akadeacija 
Nauk  SSSS.  Siblrskoe  Otdelenie,  Isvestiya,  1958.  no.  9,  32-8.  (0.  A..  56,  245241,  1081 ) . 


The  first  stags  of  ths  dehydrogenation  of  (K«}CH)|  was  studied  over  different 
catalysts  In  a  quarts  tube.  CHj  sCMeCMej ,  (Mes C t  )g,  and  (CH*  iCMe)g  were  foraad. 
Introduction  of  Me  groups  in  the  2,3-posltlons  sharply  Increased  the  ability  of  this 
system  to  form  conjugated  double  bonds.  Mixed  Al-Cr  catalyst  (In  which  50)1  of  the 
Alg  0|  was  replaced  by  kaolin)  was  less  active  than  an  Al-Cr  catalyst  prepared  from 
active  AlgO|  and  Cr  salts. 
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Fletcher,  B.  A.,  Dorsch,  R.  0.  and  Allen,  H. ,  Jr.  (Lewis  Research  Center,  NASA), 
COMBUSTION  OF  HIGHLY  REACTIVE  FUELS  IN  SUPERSONIC  AIRSTREAMS.  AR3  Journal,  30, 

337-44  (1960). 

The  feasibility  of  adding  heat  to  Supersonic  airstreams  by  ooeOmstlon  was  studied  In  a 
small  wind  tunnel.  Aluminum  borohydrlde,  pentaborane,  hydrocarbon-aluminum  borohydrlde 
mixtures,  several  alkyl  aluminum  compounds,  alkylboranes  and  vlnylsllane  were  tested. 

The  first  three  Ignited  easily  and  burned  well;  the  others  either  failed  to  Ignite  or 
burned  only  In  the  diffuser.  Gross  effects  on  flow  were  studied  by  observation  of  shook 
patterns  and  water  sprays  Injected  from  the  tunnel  walls.  Examples  are  given  vhloh 
Illustrate  the  use  of  these  techniques  In  aerodynamic  studies  In  larger  wind  tunnels. 
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Flowers,  M.  C.  and  Frey,  H.  M.,  THE  THERMAL  DECOMPOSITION  OF  BICYCLOPROPYL.  PART  X. 
Chemical  Society  (London).  Journal.  1962.  1689-94. 


The  thermal  decomposition  of  blcyclopropyl  In  the  temperature  range  408-474*C.  was 
Investigated.  Xn  this  temperature  range  bloyclopropyl  underwent  a  series  of  parallel 
first-order  reactions  to  give  cyclohexene,  butadiene  and  ethylene,  and  four  cyclopropyl- 
propenes.  The  overall  rate  of  decomposition  was  accurately  fitted  by  the  Arrhenius 
equation  k  -  101*  •,*exp(-60,7l0/RT)seo‘i.  Cyclopropenes  formed  initially  underwent 
Isomerization  to  various  C,  dienes  at  rates  comparable  with  those  of  the  primary  reac¬ 
tions  which  lead  to  complex  mixtures  of  at  least  17  products. 
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Poohtman,  B.  0.,  Bitten,  J 
OP  A  MAGNBSIUM-JP-4  SLURRY 
«nd  Development,  2,  no.  3. 
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tL‘r«lM*a1fr1etimalllo<1UI'ln*  *?  of  forc.d 

flowing  through  a  smooth  electrically^atld =tlonai  pressure  drop  for  ;;aseous  hydrogen 

the  av.rag.Tolu tTSSl £££££  ”tl0  « 

from  1.17  to  2.47  for  average  eas  bulk  RAVT1rt1^f  at*olut®  **•  temperature  was  rarled 
ta.t  .action  ga.  pr.e.ure,  troHotfl^u  TTTTftVT  *°  6!'200  “* 
ware  In  goal  agreement  with  other  recent  Jta.  Prlct lon  ff ct^  L ^  ^ 
are  in  good  agreement  with  the  von  ICaramanitae  tat  £?  fwl.oth.nal  flow 

U4p  agr‘emont-  Thl“ uork  *■—  w  ih. g.  n.2  2UlS£ifS5,1s; 


='?=r=i“  -  - 

Current  Interest  in  the  subject  of  supersonic  combustion  focuses  attention  on  «■* 
bustion  process  of  hydrocen  and  ntnr„..„  *.u  iccuses  attention  on  the  com- 

^  simultaneous  ZZXSSZ  0£SE 

S^S2i’SSirtSS!' r  ?o^r^«‘‘i”°n«‘««’^i«t.d 

three-body  recombination  rates.  A  slngleeffectlv.  rLlV,*  *  <le‘?r"ln»<1  ^  th« 

puh«eni“uid  ~  -  •— y  r;;ror 


wZ^ds'JSrCpiSf^  'ST^tT!  for  ov,r  60  »»•  -»«u 

esters.  The  effect.  WattSi  £££’ JTtitJT^T2°nf’  ,lc6h»1*>  “hers,  and 
the  spontaneous  Ignition  tenperatures^of  these  comnound.°f.tl8hk  ““la  on 

involved  trnn““n“5J«J.  P  chain-breaking  and  chain-branching  reaction. 
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Trank,  C.  S.  and  Blackham,  A.  U.,  REACTION  PROCESSES  IXADZXO  TO  SPONTANEOUS  ZONITZON  Of 
HYDROCARBONS.  U.  S.  National  Advisor y  Committee  for  Aeronautics,  TM  2968,  Jun*  1963. 

27  pp. 


The  vapor-phase  oxidation  of  isooctane  at  600*C  under  conditions  leading  to  rapid 
quenching  of  the  reaction  yields  hydrogen  peroxide,  diisobutylene,  and  Isobutylene  as 
the  major  reaction  products.  As  the  reaction  time  increases,  the  formation  of  acetone 
and  formaldehyde  becomes  of  primary  Importance.  Under  otherwise  similar  conditions, 
n-heptane  is  attacked  at  360*0  to  yield  a  mixture  of  organic  peroxides  as  the  major 
Initial  product.  The  next  phase  of  reaction  develops  with  extreme  rapidity,  leading 
mainly  to  the  formation  of  a  mixture  of  aldehydes  and  ketones  (principally  formaldehyde). 
The  marked  differences  between  the  oxidation  behavior  of  these  two  hydrocarbons  are 
Interpreted  on  the  basis  of  the  temperature  required  for  oxidative  attaok  and  of  the 
thermal  stability  of  the  alkyl  and  peroxy  radicals  obtained.  Preliminary  results  on  the 
oxidation  of  lsobutane  and  2,  2,  5-trimethylhexane  afford  additional  evidence  for  these 
generalizations . 


Prank-Kat.  >netskii,  D.  A.,  DIFFUSION  AND  HEAT  EXCHANGE  IN  CHEMICAL  KINETICS.  Princeton, 
Princeton  University  Press,  1955.  370  pp. 


It  has  become  recognized  that  combustion  processes  and  the  rapid  chemical  reactions  of 
Industry  are  complex,  and  that  analytical  treatment  requires  knowledge  of  chemistry, 
fluid  dynamics  and  heat  transfer.  An  extensive  literature  has  been  developed  in  this 
area  of  applied  science  in  the  U.S.,  Europe,  and  in  Russia.,  This  volume  brings  conven¬ 
iently  to  hand  phases  of  Russian  work  to  19^7  (the  date  of  Otasslan  publication).  Mathe¬ 
matical  treatments  of  reaction  ignition,  quenching  and  periodic  processes  in  chemical 
kinetics  and  related  topics  for  flames,  combustion  of  solids  and  chemical  reactions,  to¬ 
gether  with  experimental  comparison,  comprise  the  subject  of  this  book. 


Franklin,  J.  L.  and  Nicholson,  D.  E.  (Humble  Oil  and  Refining),  A  KINETIC  STUDY  OF  THE 
DECOMPOSITION  OF  HYDROCARBONS  BY  SILICA-ALUMINA  CATALYSTS.  Journal  of  Physical  Chemistry 
60,  59-62  (1956). 


The  kinetics  of  the  catalytlo  decomposition  of  four  n-parafflns,  three  Isoparaffins  and 
one  cycloparaffin  over  silica-alumina  catalysts  have  been  studied  in  a  static  system 
with  product  compositions  being  determined  from  mass  spectrograp'i  analyses.  Pressure 
dependence  measurements  indicated  fractional  orders  for  the  rat';  of  disappearance  of  n- 
butane  and  n-pentane.  Rates  were  also  followed  as  a  function  of  time  with  constant 
initial  pressures.  Activation  energies  have  been  estimated  for  the  eight  hydrocarbons 
investigated  and  the  results  discussed  in  terms  of  ionic  reactions  on  solid  surfaces. 

The  rapid  decrease  in  activation  energy  with  increase  in  molecular  weight  of  the  n- 
paraffins  parallels  the  changes  in  ionization  potentials  for  these  compounds;  however, 
2,2-dlmethylpropane,  having  a  lover  ionization  potential  than  either  2-methylpropane  or 
2-methylbutane,  is  very  resistant  to  eatalytlc  decomposition.  Som  evidence  is  presented 
which  suggests  that  the  cracking  reaotlon  may  have  an  induction  period. 
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Prehling,  E.,  RECHERCHSS  SUB  L'dYDATIOH  IT  L 1  ATIO-IXPXAIilATIOX  EES  HXEftOCARBURBS, 
PAHAPP  UnROES  EX  PHASE  OAZBUSE.  ETUEE  PARTICULIERE  EES  ICZAVOBS  HEXJXS  HORMAX*»AXR. 
Paris.  Institute  Prancais  du  Patrol*,  Rarua,  l£,  no.  10,  1224-79;  no.  12,  1543-1610, 

(1955);  li,  no.  1,  134-57  (1966). 

Results  of  an  experimental  study  of  oxidation  processes  in  hextre-air  fixtures  are 
reported.  Most  of  the  experiments  utilised  static  (constant  volume)  methods.  Ignition 
temperatures  were  measured  as  a  function  of  pressure  and  composition  (air/fuel  ratio). 
Ignition  delays  and  preignition  reaction  rates  were  measured  for  both  cool  flames  and 
normal  flames.  The  final  section  is  a  discussion  of  the  mechanises  of  oxidation  in 
both  the  low  and  high  temperature  regions. 


Pridshtein,  I.  L.  and  Zimina.  X.  A.,  THE  IXPLUBXCE  OP  REDUCTIOH  AXD  OEIDATIOX  OH 
THE  ACTIVITY  OP  CHROME-ALUMINA  CATALYSTS.  II.  OXIDATION  OP  THE  CATALYSTS. 
Kinetics  and  Catalysis  (U.S.S.R.),  4,  no.  2,  247-53  (1.962.) » 

The  regeneration  of  chrome-alumina  catalysts  was  studied.  It  has  been  shown  that 
the  activity  of  the  regenerated  catalysts  depends  on  their  Cr4  content.  L*y 
controlling  the  oxygen  concentration  during  regeneration,  it  is  possible  to  vary 
the  activity  of  the  catalyst.  Por  catalysts  promoted  by  dlfferenj  oxides,  it  has 
been  shown  that  the  activity  changes  in  the  same  sens*  as  the  Cr*  content. 


Pried,  L.  (University  of  California),  PRESSURE  DROP  AXD  HEAT  TRAXSPER  POR  TWO- PHASE, 
TWO-COMPONEXT  PLOW.  Chemical  Engineering  Progress.  Symposium  Series,  9,  47-61  (1954). 


Pressure  drop  and  heat  transfer  for  an  air-water  mixture  flowing  in  a  horizontal  0.737- 
inch  I.D.  pip*  were  investigated  at  water  rates  of  2-26  gal/**n  and  air  rates  of  2-45 
SCPM,  where  the  flow  of  both  phases  was  always  turbulent.  When  compensated  for 
kinetic-energy  changes,  Martlnelll's  correlation  for  isothermal  pressure  drop  is 
applicable  to  non- isothermal  flows.  Heat  transfer  coefficients  can  be  predicted  from 
plots  of  the  ratio  of  the  two-phase  to  liquid  phase  heat  transfer  coefficient  against 
the  ratio  of  the  two-phase  to  the  liquid  phase  pressure  drop. 
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Frieda an,  L. ,  Voaeloorph,  D,  K.  and  Stevenson,  D.  H. ,  SOUTHT  lESTTflOCCXATIOn  VOt  OJEFU 
PRODUCTION.  American  Petroleum  Institute.  Proceedings,  38,  Section  III,  203-12  (1088). 


A  commercial  process  for  converting  n-butana  to  butadiene  or  butylenes  over  a  chrome  on 
alumina  catalyst  Is  described. 


Friedman,  ».  and  Orover,  J.  H.  (Atlantic  Research  Corp.),  COMBUSTION,  I/EC  UNIT  PR0C88SB8 
REVIEW.  Industrial  and  Engineering  Chemistry,  63,  1020-4  (1081). 


A  section  of  this  annual  review  is  devoted  to  the  subject  of  supersonic  combustion.  In 
this  section,  12  references  are  given. 


Fritz,  W.,  ORUNDLAOBN  DBR  WXRMEDBERTRAOUNO  BEIM  VERDAMPFEN  VON  Ffl&SSIOKBIIEM.  Chemie- 
Ingenleur-Technlk,  36,  no.  11,  763-64  (1063).  (International  Aerospace  Abstracts,  4, 
no.  4,  216,  abstr.  A64-11661,  1964). 


A  survey  of  the  present  status  of  heat  transfer  in  vaporisation.  Following  an  outline 
of  the  basic  physlcalprlnclples  of  the  vaporisation  process,  the  formation  and  the  life 
of  a  vapor  bubble  are  described.  The  significance  of  the  corresponding  relations  with 
respect  to  a  clear  understanding  of  the  heat  transfer  processes  involved,  and  the  estab¬ 
lishment  of  general  relations  for  their  calculation  are  noted.  A  discussion  of  the  boil¬ 
ing  curve  leads  to  a  compilation  of  results  concerning  the  magnitude  and  behavior  of  the 
heat  transfer  coefficient  as  a  function  of  pressure  for  water  and  some  liquids  of  practi¬ 
cal  importance.  Presented  are  data  and  diagrams  for  the  maximum  heat  transfer  por  unit 
surface,  which  permit  evaluation  of  this  quantity  for  any  arbitrary  case. 
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fultz,  J.  R.,  FUTURE  AIR  FORCE  REQUIREMENTS  FOR  HYDROCARBON  FUELS, 
TR  61-728,  Hay  2962.  17  pp.  (AD  277963). 


8.  Air  Forea,  ASD 


Tht  tuo  hydrocarbon  structures  exhibiting  the  aost  promise  aa  candidate  high  te/*»*>ature 
fuels  are  the  alkyl- substituted  monocyclics  and  the  alkyl-aubstituted  condensed  bicyclica. 
For  specialized  fuels,  the  isoparaffin  structure  best  suits  the  requirements  for  a  weight- 
limited  fuel  application  whereas  for  an  extreme  high  density  fuel  the  condensed  tricyclic 
structure  exhibits  the  best  compromise  of  properties.  The  preliminary  results  of  a  vapor 
fuels  study  indicate  that  the  basic  condensed  bicycllc  structure  once  again  offers  the 
most  premise  for  an  advanced  vapor  fuel.  Research  has  indicated  that  a  vapor  fuel  will 
extend  the  flight  speed  of  advanced  systems  beyond  aach  6.  For  greater  speeds  or  for 
desirable  additional  cooling  below  aach  6,  a  type  of  endothermic  fuel  will  be  required. 

The  primary  contribution  of  the  endothermic  fuels  program  is  that  the  feasibility  of 
conducting  this  type  of  reaction  under  conditions  to  be  encountered  An  advanced  air- 

breathing  systems  is  established  and  that  the  reaction  products  will  perform  satisfactor¬ 
ily  in  the  combustor. 


Oaertner,  R.  F. ,  POPULATION  OF  ACTIVE  SITES  IN  NUCUSATE  BOILING  HEAT  TRANSFER  Ph  D 
Dissertation,  University  of  Illinois,  1959.  166  pp.  (Dissertation  Abstracts)  20.  3234. 


Counts  of  active  bubble-producing  sites  were  determined  throughout  most  of  the  mcleate 
region  for  boiling  on  a  horizontal,  flat  surface.  The  technique  for  determining  active 
sites  consisted  of  electroplating  a  thin  layer  of  nickel  on  the  copper  surface  while 
simultaneously  boiling  a  nickel  salt  solution.  During  electroplating  the  bubbles  forming 
at  the  active  sites  pushed  away  the  plating  solution  and  caused  macroscopic  pin  holes 
which  were  subsequently  counted  to  obtain  the  population  of  active  sites  at  a  specified 
heat  flux.  The  largest  population  olt  \t.cd  in  this  manner,  1130  sites  per  square  inch 
occurred  at  a  heat  flux  of  317,000  Btu/hr.  sq.  ft.  and  a  at  of  53. 2«*.  For  this  system 
the  linear  relationship  between  the  number  of  active  sites  and  the  heat  flux,  as  suggested 
by  Jakob,  is  non-existent.  The  heat  flux  was  proportional  approximately  to  the  square 
root  of  the  number  of  active  sites.  ^  ^ 
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Galich,  P.  N.,  Oolubchenko,  I.  T.,  et  al,  APPLICABILITY  OF  SYNTHETIC  ZEOLITES  AS 
CARRIERS  AND  CATALYSTS  FOR  DEHYDROGENATION  AND  CRACKING  OF  NORMAL  PARAFFINS,  pp.  260- 
2  ins  Akad.  Nauk  SSSR,  Otd.  Khim.  Hauk,  "Sinteticheskie  Tseollty,  Poluchenle,  Issledo- 
vanie  i  Primenenie".  Moscow,  Izdatelstvo  Akademlya  Nauk  SSSR,  1962.  (CA,  68,  12344b). 

Dehydrogenation  and  cracking  of  n-dodecane  were  studied  on  the  synthetic  zeolites  Ca  A, 
Ca  X,  »nd  Na  X.  With  CaA  at  optimal  conditions  of  600*  and  0.3  vol./vol./hr,,  64.6*w 
catalysate  (39.5  Br  no.),  26.2*w  gas  (Isobutene  and  propylene  3.82,  butene  27.4, 

C,h4  13.14,  H  10,14,  satd.  hydrocarbons  45.®*),  and  9.3*w  coke  and  loss  were  obtained. 
In  no  case  were  aromatic  hydrocarbons  obtained.  Different  products  were  obtained  with 
Ca  X,  Na  X,  and  aluminosilicates.  Crf0,,  V,0,,  Ft,  and  Hi  catalyst  (1-6*)  on  Ca  A 
zeolite  had  dehydration  properties  without  cyclizatlon. 
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Garmon,  R.  C.,  Longo,  A.,  and  Volf,  R.  L. ,  COH5U5T10N  OF  BORON. 
Pinal  report  TM-571,  U.  S.  Air  force.  Contract  AF  93  (036)-l2633, 
16  pp.  (AT  22428). 


November  1963. 
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An  investigation  of  the  combustion  of  B  solid  fuels  In  a  ramjet  burner  ms  me Pri¬ 
mary  Interest  was  In  the  development  of  a  burner  system  for  slurries  of  B  In  byd.  >- 
carbon  fuels.  The  effect  of  fuel  composition,  burner  design,  and  operational  variables 
on  burner  performance  was  examined.  Impulse  efficiencies  approaching  the  theoretical 
values  were  obtained.  As  a  Jesuit  of  the  very  high  experimental  Impulse  values,  a 
portion  of  the  investigation  resolved  Into  a  study  of  methods  t»v  the  determination  of 
air  specific  Impulse.  Several  methods  are  presented.  Good  agreement  was  obtained 
with  each.  A  6- In.  diameter  burner  was  designed,  built,  and  assembled  for  free  jet 
testing  of  slurry  fuels.  The  development  of  solid  fuel  grains  for  burning  from  a  fixed 
mounting  in  the  air  stream  was  also  Investigated.  Satisfactory  and  efficient  tech¬ 
niques  for  burning  this  material  as  solid  fuel  grains  were  not  developed.  However, 
burning  of  some  solid  fuel  grains  resulted  In  better  than  8#  Impulse  efficiency. 


Oarmon,  R.  C.,  Longo,  A.  and  Wolf,  R.  L.,  COtBUSTION  OP  BORON,  Experiment, 

Report  TM-728,  U.  S.  Air  Force,  Contract  AF  33(6l6)-2241,  March  1966.  33  4  PP.  (AD  66717). 


Work  was  done  on  determination  of  the  combustion  properties  of  boron  slurry  fuels  and 
some  few  other  selected  high  energy  compounds.  The  first  phase  of  the  program  was  a 
study  of  the  combustion  properties  of  boron  slurry  fuels  at  sea  level  conditions.  Evalua¬ 
tion  of  types  of  boron  and  of  various  burner  components  was  carried  out  In  a  two-inch 
combustor.  Some  performance  data  were  also  obtained  In  a  four-inch  non-plloted  burner, 
and  considerable  data  were  obtained  with  a  six-inch  diameter  burner  under  free-jet  test 
conditions  with  both  kerosene  and  boron  a'.urry  fuels.  High  combustion  effeclencles  were 
obtained  over  a  wide  range  of  equivalence  ratios.  The  second  phase  of  the  program  was 
the  determination  of  combustion  properties  of  boron  slurry  fuels  at  simulated  altitude. 
Most  of  this  work  was  done  In  a  two- Inch  burner,  and  high  air  specific  Impulses  were 
obtained.  Finally  some  tests  were  made  to  evaluate  the  possible  benefits  of  using  smaller 
particle  size,  higher  purity  boron.  There  was  no  noticeable  Improvement. 


Oarrett,  W.  D.  and  Krynltsky,  J.  A.,  DETERMINATION  OF  WATER  31  JET  FUELS  AND  HYDROCARBONS. 
U.S.  Naval  Research  Laboratory,  NRL  Report  4997,  September  1957.  14  pp.  (AD  143376). 


A  procedure  for  the  determination  of  dissolved  and  suspended  water  in  jet  fuels  and 
hydrocarbons  has  been  developed.  The  method  uses  readily  available  apparatus  *nd 
chemical  reagents  and  can  be  performed  without  extensive  preparation.  It  is  based  on  the 
principle  of  water  exchange  between  liquids  and  dry  air.  The  contained  water  Is 
transferred  from  the  fuel  to  solid  potassium  hydroxide  by  blowing  with  dry  air  and  Is 
determined  gravlmetrically.  The  method  has  been  used  extensively  et  the  Naval  Research 
laboratory  for  the  determination  of  dissolved  and  cloud-like  suspended  water  In  various 
jet  fuel  samples  and  has  proven  to  be  very  satisfactory. 
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Oaydon,  A.  0.  and  furl*,  Z.  3.  (Imperial  coll*®*),  IBABURHOT  Of  THU  fit  TIBRATIC8AL 
UUXATXOV  AID  DZSflOCZATZOV  BEHIHD  SHOCK  KATES  If  ft,  Ofc,  AH,  CO,  CCfc,  AMD  Bg,  PP. 
309*18  ins  "Symposium  (International)  on  Combustion,  8th,  California  Institute  of 
Technology,  August  28  *  September  3,  1960, "  Baltimore,  Williams  and  Vllkins,  1962, 


Th*  shock  tub*  is  especially  valuable  for  studying  detonation-type  reactions  and  for 
following  the  rate  of  attainment  of  equilibrium  in  high- Intensity  combustion  end  in 
rocket  nozzles.  The  authors  hare  recently  adapted  the  sodlum-lln*  reversal  method  of 
measuring  temperature,  so  that  tins- re  solved  studies  can  be  wade  behind  shock  fronts 
produced  in  a  conventional  shock  tube.  This  paper  reports  additional  results  for 
various  gases  regarding  the  tine  lags  associated  with  vibrational  or  dissociations! 
equilibration  of  molecules  following  their  subjection  to  a  shock  front. 


Oaydon,  A.  0,,  Hurl*,  1.  R.  and  Klmbell,  0.  H.,  TEMPERATURE  JEABUREJOTB  08  SHOCK  KATES 
AMP  CETCMATIOH  BY  SPECTRUM- LIME  REVERSAL.  XT.  DEVELOPMEJfT  08  PETOKATIOM.  Royal 
Society  (London).  Proceedings,  A273.  291  (1963). 


The  temperature  distribution  behind  shock  fronts  and  detonations  through  mixtures  of 
oxygen  with  hydrogen,  methane,  methanol,  ethylene,  and  carbon  monoxide  has  been  measured 
by  the  method  of  spectrum-line  reversal;  simultaneously,  measurements  were  made  of 
pressures  and  shock  speed.  The  spectrum  and  time  history  of  the  light  emitted  by  the 
detonating  gases  were  also  examined.  The  reasons  for  an  apparent  hypervelocity  region 
are  discussed.  Measurements  of  shock  speed  have  yielded  ignition  temperatures  for  th* 
particular  mixtures  studied. 


Oaynor,  A-  J.,  Platt.  0.  M. ,  and  Hersh,  C.  K.  (Armour  Research),  DEHYDRAT10K  OF  JP-4 
FUEL.  American  Chemical  Society.  Division  of  Petroleum  Chemistry,  Preprints  £,  no 
C117-23  (September  I960). 


The  presence  of  water  in  jet  aircraft  fuel  In  a  serious  problem.  Cooling  of  the  fuel 
results  In  a  settling  out  of  this  water,  which  can  then  freeze  In  th*  fuel  lines  and 
cause  a  flame-out  of  the  jet  engine  through  fuel  starvation.  To  prevent  this  occurrence 
a  system  for  th*  dehydration  of  jet  fuel  has  been  developed  In  which  a  filter/separator 
unit  Is  used  to  remove  emulsified  water,  and  Lind*  molecular  sieves  (sodium  alumino¬ 
silicates)  are  used  as  the  desiccant  to  remove  dissolved  water.  Th*  dehydration  system, 
containing  2100  pounds  of  molecular  selves.  Is  capable  of  dehydrating  approximately 
900,000  gallons  of  fuel  at  an  average  rate  of  300  gallons  per  minute,  reducing  the 
dissolved  water  concentration  from  an  Initial  100  to  200  ppm  to  less  than  10  ppm.  Beale 
up  factors  for  the  dehydration  luilt  Indicate  that  an  efficient  system  employing  dehydra¬ 
tion  beds  in  series  can  be  constructed  for  continuous  operation,  as  laboratory  studies 
have  shown  that  the  water-saturated  desiccants  can  be  regenerated  to  their  Initial 
absorptive  capacity  by  means  of  heated  air. 
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Oar  ley,  0.  A.,  Krylov ,  0.  V.,  Roginskil,  S.  Z.,  Fokina,  I.  A.,  and  Tanovskll,  M-  1., 

THE  DEHYDROGENATION  OF  CTCLOHEXANE  OVER  SOKE  CARBIDE,  BORIDE,  AID  SH.ICIDE  CATALYSTS. 

Academy  of  Science#  (U.S.S.R.).  Proceedings.  Physical  Chemistry  Section,  lfW,  737-*0  © 

(1261).  * 


The  dehydrogenation  of  cyclohexane  was  atudled  over  carbides,  elllcldea,  and  borides 
In  a  pulse  reactor  at  300*-650*C,  Under  theae  reaction  condition*  activities  com¬ 
parable  to  those  obtainable  with  transition  metals  are  elalmed. 


■ 


George,  M.  E.,  DETECTION  OF  MICROBIAL  CONTAMINANTS  IN  JP-4  FUEL,  U.  S.  Air  Force,  Aero¬ 
space  Medical  Research  Laboratories,  AMRL  M-26,  January  I9g3.  5  PP-  (AD  290  089), 


A  qualitative  method  for  the  detection  of  living  micro-organisms  in  JP-4  fuel  based  on 
the  measurement  of  CO*  produced  by  cellular  respiration  Is  described.  Methods  of  quanti¬ 
tation  are  being  Investigated  but  have  not  yet  proved  satisfactory. 


Oermain,  J.  E.  and  Maurel,  R.,  CATALYSE.  -  CIN^TIQOE  DE  LA  d£sHYDROg£nATION  DU  TRIWTHYL- 
1.1.3  CYCLOHEXANE  SDR  PLATINE  -  ALQM32IE.  Comptes  Rendus  des  Seances  de  1  Ucademle  des 
Sciences  (Paris),  247,  1999-2001  0958). 


The  dehydrogenation  of  trloethyl-1,1,3  cyclohexane  over  platinum-alumina  up  to  320?  Is  a 
first-order  reaction.  The  activation  energy  (34.2  Iccal)  1*  clearly  higher  than  that  for 
dehydrogenation  of  cyclohexane*  without  quaternary  carbons. 
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3,  1.  arafl  Naurel,  R.,  GATALffc*.  -  LOZ  snUBOUttQi  1 
PIATZMS  -  ALDMME.  Comptes  Hindus  tec  8miwm  #9  Vlrsilamli 
1864-6  (1958). 


taiotzviszai  dtm  c*».u 

Sciences  (Faria),  14T. 


Tht  activity  of  platinum-alumina  catalyst*  for  tbs  dehydr ogeuatlon  of  tTlna~iij1  1.1.  t 
cyclohexane  decreases  with  time  according  to  a  hyperbolic  lav.  This  la  interpreted  as  a 
second-order  polymer last Ion  reaction  at  tba  surface  of  tte  catalyst. 
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Gibbon*,  L.C. ,  PRELIMINARY  DISCUSSION  OIF  FUEL  TEMPERATURES  ATTAINED  3*  SUPERSONIC 
AIRCRAFT.  U.  S.  National  Advisory  Committee  for  Aeronautics,  RM  E6SA2S.  March  1966. 

8  pp. 

Aerodynamic  heat  loads  are  described  for  three  mission  profiles  Including  one  for  a 
missile  with  a  three  hour  flight  at  Mach  3  and  70,000  ft.  JP-4  and  jp-5  fuels  are 
considered  with  a  maximum  fuel  tank  prssurlsatlon  of  6  pal.  For  this  most  sevare  case. 
In  uninsulated  tanks  fuel  would  reach  310#  F.  from  aerodynamic  heating  alone.  Tank 
Insulation  appeared  to  provide  a  practical  solution  to  the  severe  ln-tank  heating  and 
consequent  large  boll-off  losses  calculated. 


Olbbons ,  L.  C.,  Barnett,  H.  C.,  and  Gersteln,  M.  (NACA,  Lewis  Flight  Propulsion 
Laboratory).  EFFECT  OF  MOIECULAR  STRUCTURE  ON  COMBUSTION  BEHAVIOR.  Industrial  and 
Engineering  Chemistry,  46,  no.  10,  2160-9  (1954) . 


Paper  reviews  available  Information  on  the  effect  of  fu«l  molecular  structure  on  some 
combustion  properties  Including;  critical  Ignition  energy,  spontaneous  Ignition 
temperature.  Ignition  delay,  flammability  limits,  quenching  distance,  flame  velocity, 
and  smoke  formation.  In  addition,  the  qualitative  relationship*  between  fundamental 
combustion  properties  and  performance  In  a  gas  turbine  cofflbuftor  are  shown  for  five 
hydrocarbons . 
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Gibb un* ,  L.C.  and  Jonash,  E.R.  (Lewis  flight  Propulsion  laboratory,  MiCL\) 
Of  fUBL  PROPERTIES  Of  THE  PERFORH&MGB  Of  THE  TGRBUE  EMG2HE  CCTPDlWdt,  A 
of  Kechanical  Engineers,  Paper  Ho.  48-A-104,  1048.  22  tm 


Examination  of  fuel  performance  on  turbojet  combustors  has  Indicated  the  holloa  In* 
results.  At  sea-level  operating  conditions  all  of  the  fuels  examined  gave  good  cLfeu 
tlon  efficiencies,  but  at  altitude  conditions  increasing  the  boiling  temperature  of 
fuels  gave  decreasing  combustion  efficiencies.  At  adverse  conditions  of  inlet-air 
temperature,  pressure,  and  velocity,  loir  boiling  temperature  fuels  gave  limits  of 
temperature  rise.  High  boiling  temperature  fuels  allowed  higher  altitude  operational 
limits  than  low  boiling  temperature  fuels.  Improved  combustion  efficiencies^ar  be 
obtained  by  improved  fuel-spray  configur  tionr  or  by  nosales  that  will  maintain  opt  lm 
injection  pressure  over  a  wide  range  of  fuel  flows.  Carbon  deposition  tendency  of  fu 
may  be  correlated  with  average  boiling  temperature  and  hydrogen- carbon  ratio  of  fuels 


This  work  describes  a  simple  analysis  of  a  flame  spi 
dimensional  constant-area  duct  containing  a  shock-f; 
combustible  gases.  With  the  aid  of  some  simplifying 
expressed  as  a  function  of  the  mass  fraction  burned, 
by  formulating  an  entrainment  Li 
maximum  possible  stagnation  temperature  ratio  for 
lengths  are  calculated  for  initial  free-stream 
combustion  is  complete  these 


s  supersonic  stream  of  premixed 
issumptions,  the  flame  width  is 
The  flame  length  is  established 
aw  based  on  the  growth  rate  of  a  turbulent  wake.  A 

— ‘  complete  combustion  is  found.  Plame 
Mach  numbers  of  2,3,5,  and  7.  When  the 
are  found  to  be  cf  the  order  of  50  to  100  duct  widths. 


, 


Chemistry.  Preprints  £,  no.  4,  B0I-9  (September  i960).  Petroleum 

Catalytic  cracking  of  hydrocarbons  was  studied  over  mixed  oxide  type  catalyst.  with 

presente^t^illustrate”^  '^h  d!po,1“on  on  th*  .catalyst,  Experimental  evidence  1. 
presented  to  illustrate  two  mechanisms  for  coke  production:  the  degradation  of  an  a™ 

mat  =  ring  compound  to  coke  by  moana  of  a  hydrogen  tranaf.^  r.“tlX TJmcJ  t£  IZ. 

tic  serves  as  a  hydrogen  donor,  and  dehydrogenation  of  aromatic  rings  by  the  catalyst 

me°tal  ™,°0ke'  ^V***!:  r°“te  U  •"ha"«'1  lf  *h»  “‘.lyst  oonuS^lSSoSS* 
metal  poisons  picked  up  through  use  and  if  aromatic  ring  compounds  am  «„  fv,- 

hydrocarbon  feed.  Additional  a, Ideno.  1,  provld,dCtorl:hio:Xr^.”tl?,”:er.ntp^or. 


.  1 


10th.  Cambridge,  England,  Auguat  17-El,  1864."  Pittsburgh,  Coibustlon  InstltuS, 

The  high  temperature  oxidation  reactions  of  aoetylene  and  methane  were  studiad  in 
uavas  using  two  techniques.  A  tlme-of-fllght  mao.  .pearo^t^ar^eftf d^t^?^T 
the  oono.ntratlon  of  rsaotants.  Intermediates,  and  product,  at  60  Mo"«oond  lS^ . 
In  another  apperatus  the  ohemllumlnesoent  radutlon  emitted  by  OB  Ind  C.  ^d  th^  ^w!' 
tlon  aoeompnaylng  the  oxidation  were  monitored.  The  oxidation  of  lonlte- 

duration  of  the  induction  period  is  controlled  by  the  rata  of  nmdii«ti«n  Ttt* 

A  mechanism  involving  a  straight  chain  reaction  to  produce  an  lntermediatef wSh#it “ * 
takes  part  in  chain  branching  reactions  is  suggested.  mtermediate  "**ch  itself 


Olawe,  G.E.,  Krause,  L.N.  and  Johnson,  R.G.  (Lewis  Research  Canterl  a 
STAGNATION  POINT,  HEAT-TRANSPER-RATB  MEASURING  DEVICE  U  S  National  STEADY- STATE, 
Spec.  Administration.  TN  0-1704,  May  m3  1°  p^  ’  ’  S'  ltetl0“1  A«<“““tio. 


*  * 


A  sensing  device  is  described  that  is  used  to  measure  steady-state  en„waflf4M  v. 
transfer  rate  in  high-temperature,  high-velocity  gas  stL£.  device  ull.^£~ 
measurement  of  axial  heat  conduction  through  a  oylindrioal  plug  with  one  end  nt 
Plug  at  the  stagnation  point  of  a  h.ml.pSoUly  s^d  bo5y^oo«d 

SZTszvrjz: thr§*  ia:ntiou  prob**  —MSS  ^b^oSaoh  SLS'r «r*- 

rrom  0.2  to  0.8  and  a  supersonic  Maoh  number  range  of  2  '8  to  k  aafav.i4.k  * 

tlon  factor  for  the  probe,  with  a  standSd  deyStJmof'es  MwfnJ  Si^’'1.,.00rf,1*‘ 
was  0.7  to  70  (Btu)  (ft-*)  (sec“»).  o.peroent.  The  heat  input  range 


1 


-  4  < 


'■ 


«*  * 


•  h 
1 


Oollle,  M.  H.,  Belenyessy ,  L.  I.,  Oudzinowlca ,  B.  J.,  Koch.  3.  D..  Smith,  J.  0.  and 
Wlneman,  R.  J.  (Monsanto  Research),  EVALUATION  OP  PURR  HYDROCARBONS  AS  JET  FUELS.  Journal 
of  Chemical  and  Engineering  Data,  7.  no.  2,  311*16  (1962). 


Saturated  monocycllcs  were  indicated  to  be  the  most  promising  compromise  fuel  based  on 
over-all  consideration  of  all  properties  determined.  Typified  by  diethyl cyclohexane, 
this  class  has  high  thermal  decomposition  stability,  high  heat  of  combustion,  and  law 
luminosity;  but  also  somewhat  deficient  heat  capacity  and  thenaal  conductivity.  Conden¬ 
sed  blcyclles  are  outstanding  with  respect  to  thermal  decomposition  temperature,  but  are 
quite  deficient  In  heat  capacity.  Thermal  decomposition  temperature,  heat  capacity, 
thermal  conductivity,  net  heat  of  combustion,  liualnometer  number,  viscosity,  freeslng 
point,  H/C  ratio,  and  molecular  weight  are  tabulated  for  38  hydrocarbons  of  93  5  to 
lOOjK  purity. 


Oollls,  M  H.,  Belenyessy,  L.  J.,  Oudslnowlcs,  B.  J.,  Koch,  S  D.,  Smith,  J.  0.,  and 
Wlneman,  R.  J.  (Monsanto  Chemical),  PREPARATION  AND  EVALUATION  OP  PURE  HYDROCARBON  FUELS. 
American  Chemical  Society.  Division  of  Petroleum  Chemistry.  Preprints  5,  no.  4, 

Cl 9-29  (September  19^0). 

The  synthesis  and  evaluation  of  various  classes  of  pure  saturated  hydrocarbons  have  been 
undertaken  to  determine  those  candidates  possessing  the  high  heat  sink  capacity  required 
for  supersonic  Jet  fuel  use.  The  requirements  for  such  fuels  are  thermal  stability, 
good  combustion  characteristics,  closely  defined  properties,  and  good  low  temperature 
properties.  The  compounds  under  study  were  selected  as  representative  of  the  following 
olassesi  acycllcs,  monocycllos,  bloycllcs,  and  polycycllos.  Generally,  they  were 
synthesised  by  commercially  feasible  methods  from  readily  available  raw  materials.  In 
the  evaluation  program  the  following  properties  were  determined!  thermal  decomposition 
temperature,  heat  capacity,  thermal  conductivity,  heat  of  combustion,  luminosity, 
viscosity,  and  freeslng  point.  The  results  show  that  no  one  class  excelled  In  all 
aspects  of  the  evaluation.  The  saturated  monocycllcs,  however,  appear  to  offer  the  best 
compromise  candidates  for  supersonic  Jet  fuel  application. 


Oonelm,  P.  B. ,  Balandin,  A.  A.  and  Slovokhotova,  I.  A.,  THE  DEHYDROGENATION  AMD  HYDRO- 
0EN0LY3IS  OP  CYCLOHEXANE  OM  A  RUTHENIUM- SILICA  CATALYST.  Academy  of  Sciences  (U.  S.  S.  R  ). 
Bulletin.  Division  of  Chemical  Sciences.  1963.  1101-6. 


The  dehydrogenation  and  hydrogenolysls  of  cyclohexane  were  Investigated  with  S $  ruthenium 
on  silica  catalyst.  The  temperature  dependence  of  the  rate  of  these  reactions  showed  a 
discontinuity  In  the  region  of  300-330*.  The  activation  energy  for  the  dehydrogenation 
of  cyclohexane  was  9.2  kcal/«ola  at  250-300* ,  and  18.65  kcal/»ole  at  320-350*;  for  the 
hydrogenolysls  of  cyclohexane  the  activation  energy  was  12  kcal/^ole  at  250-300*  and 
26.6  k.'dl/mole  at  330-360*.  Relative  adsorption  coefficients  of  benzene  were  determined 
during  the  dehydrogenation  of  cyclohexane  In  the  temperature  range  250-300*. 
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Qoodger ,  E.  N.  (University  of  New  South  Hales,  Australia),  AVIATION  FUEL  PROBLEMS:  A 
REVIEW  OP  THE  MAJOR  PRCBIEMS  ARISING  FROM  THE  USE  OF  AVIATION  FUELS  AT  HI  OH  ALTITUDES 
AND  HIGH  AIRCRAFT  SPEEDS  AND  SOME  PRACTICABLE  SOLUTIONS.  Aircraft  Engineering,  35, 

March,  60-4,  April,  102-6.  (1963).  ® 

CO 

The  papers  discuss  problems  associated  with  fuel  system  capacity,  low  pressure  and 
temperature  environment  at  altitude,  Ice  formation,  wax  formation,  high  temperature 
fuel  stability,  and  flammability  hazards.  Some  mention  Is  made  of  kinetic  heating 
of  the  fuel  In  the  tanks. 


Ooodger,  E.  M. ,  SPCMTANEOUS-IONITION  DATA  OF  HYDROCARBONS  AND  AVIATION  FLUIDS. 

Cranf laid,  England.  College  of  Aeronautics.  Note  No.  68,  Sept.  1957.  13  pp. 

O 

CO 

CO 

The  standard  A.  S.  T.  M.  method  has  been  used  to  determine  comparative  spontaneous- 
ignition  characteristics  of  29  hydrocarbons  and  aviation  fluids.  Reasonable  correla¬ 
tion  Is  found  with  results  from  more  precise  methods.  Ignition  temperature  levels  are 
similar  In  the  case  of  paraffins,  olefins,  and  naphthenes,  but  are  slightly  higher 
with  alcohols,  and  much  higher  with  aromatics.  Ignition  temperature  of  petroleum- 
based  aviation  fluids  show  a  general  reduction  with  Increase  in  specific  gravity. 


Ooodwln,  T.C.  and  Nichols,  O.D. ,  LUBRICANTS  AND  LUBRICATION.  A  REPORT  BIBLIOGRAPHY. 
U.S.  Defense  Documentation  Center.  AD-336  7C7,  June  1963.  REPORT  CUSSIPIKD 
CONFIDENTIAL. 


No  Abstract. 
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Gordon,  A.  S. ,  A  REVIEW  OP  THE  KINETICS  AND  MECHANISM  OF  THE  PYROLYSIS  OP  HYDROCARBONS, 
pp.  111-37  in t  North  Atlantic  Treaty  Organisation.  Advisory  Group  for  Aeronautical  Re¬ 
search  and  Development,  "Combustion  and  Propulsion".  AGARD  Colloquin,  5th,  Braunschweig, 
April  1962.  Oxford,  Pergamon,  1963. 


The  paper  reviews  the  kinetics  and  mechanisms  of  the  pyrolysis  of  saturated  hydrocazbons , 
Including  cycloalkanes,  and  of  unsaturated  hydrocarbons,  olefins  and  aromatics.  Zt  also 
deals  with  the  effects  of  pyrolysis  Inhibitors  and  catalyst*, and  with  the  Influence  of 
surfaces  on  pyrolysis  reactions. 


Gossage,  T.L.  (Wright  Air  Development  Center).  "OBJECTIVES  OP  HIGH  TEMPERATURE  FUELS 
PROGRAM  AND  AIR  FORCE  REQUIRBISNTS",  presented  at  the  Ninth  Meeting  of  the  working  group 
on  Fuels,  Advisory  Panel  on  fuels  and  Lubricants,  Office  of  the  Director  of  Defense 
Research  and  Engineering  Development,  December  10-11,  1959.  8  pp. 

The  paper  presents  the  research  objectives  and  Air  Force  requirements  for  high 
temperature  hydrocarbon  fuels  for  air-breathing  systems  In  the  range  of  Mach  3  and  Maoh 
4.  Included  are  dlsousslons  of  future  requirements  of  thermal  stability,  heat  sink 
capacity,  heating  value,  density,  low  temperature  or opart ies,  distillation  range, 
combustion  properties,  contamination,  cost  and  availability.  Some  of  the  physical 
properties  of  promising  hydrocarbon  fuels  (JF-6,  JP-160,  deealln,  dlmethanodecalln, 
p Inane,  cyclic  blends  a  high  density  petroleum  out,  etc. )  are  given  and  disoussed. 


Gould,  0. ,  THE  LIMITING  SURFACE  TEMPERATURES  FOR  SPONTANEOUS  IGNITION  OF  FUEL  VAPOUR/AIR 
MIXTURES  IN  HIGH  SPEED  AIRCRAFT.  Gt.  Brit.  Royal  Aircraft  Establishment, RAS-TN-Meoh. 
Eng. -339,  August  1961  8  pp.  (AD  267556). 

Whereas  In  the  past  the  temperature  of  aircraft  tank  walls  or  structures  enclosing  fuel 
or  vapour  were  well  below  the  spontaneous  Ignition  temperature,  as  alroraft  speeds 
approach  Maoh  3  this  Is  no  longer  the  case,  and  It  Is  essential  to  know  with  certainty 
the  risks  of  Ignition.  Critical  spontaneous  Ignition  temperature  of  JP-1  and  JP-4  type 
fuels  as  determined  by  several  authorities  for  conditions  of  varying  altitude  and  mix¬ 
ture  movement  are  set  out  to  enable  designers  to  estimate  and  minimise  Ignition  risks. 
Although  there  Is  considerable  disagreement  between  certain  authorities,  it  looks  as  if 
an  Increase  In  the  permissible  wall  temperature  (above  200*C)  nay  be  possible  at  high 
altitudes,  because  of  the  reduced  pressure  of  the  atmosphere.  There  seems  to  be.  a  use¬ 
ful  easement  when  mixture  movement  is  present,  and  there  is  likely  to  be  some  due  to 
partial  heating  of  the  surface,  but  more  research  on  these  aspects  is  required.  Also 
there  seems  some  prospeots  of  developing  fuel  additives  which  will  raise  the  temperature 
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Souse,  S.W.,  Jr. ,  AH  m*X  TO  THE  WO- PHASE  OAS-LIQUID  FLOW  UHWATURE.  PAR* 
Department  of  Mechanical  Engineering  Report  Vo.  DSR  8734-1,  U.8.  Vary  Contract  Vonr 
1841(73),  May  1963* 


1 


The  report  presents  a  bibliography  of  two-phase  flow  literature  arranged  by  sub-topics. 


Oouse,  S.W. ,  Jr.  and  Hwang,  Cheng-Ohiet^ VISUAL  STUDY  Of  WO- PHASE  ONE-COMPONENT  FIAVf  IV 
A  VERTICAL  TUBE  WITH  HEAT  TRAVSPER.  M.I.T.  Department  of  Mechanical  Engineering  Report 
Vo.  8973-1,  June  1963. 


+ .  i  »  1H,  i  iliHki  1 1  4-  jt  k?'f  ^  v ; 

This  report  presents  results  of  a  visual  study  with  film  heated  glass  tubes,  containing  * 
boiling  n-pentane.  Conclusions  are  restricted  to  a  flow-regime  analysis  and  some 
correlation  between  pressure  drop  and  flow  behavior.  Both  forced  and  natural  eohveotlon 
were  studied.  The  study  oovered  relatively  low  heat  fluxes,  of  the  order  of  5600  Btu/ 
hr-ft* . 


to 

4© 


Orane,  H.  R.,  Connor,  J.  E.,  and  Masologites,  0.  P.  (Atlantic  Refining),  THE  BEHAVIOR 
OP  METAL  CONTAMIKTAVTSIIV  CATALYTIC  CRACKDfS.  American  Petroleum  Institute.  Procee¬ 
dings.  Section  III,  41,  241-6  (1961). 

Coke  deposition  on  cracking  catalyst  due  to  trace  metal  contaminants  was  determined. 
This  "contaminant  coke"  was  then  related  to  metal  concentration  and  silica-alumina 
surface.  Repeated  catalyst  regeneration  reduces  coke  deposition  due  to  metal 
contaminants. 


A* '  Jr,#  w**-m«ioht  war  imsunrs  oh  the  performa nor  orr  cone  as  a  thermal 
PROTECTION  MATERIAL.  U.  0.  Rational  Aeronautics  and  Spaoa  Administration,  TV  C-2438. 
September  1964.  40  pp.  '  ' 

A  series  of  flight  tests  vas  Initiated  by  the  Langley  Research  Center  for  the  purpose 
of  testing  ablative  cork  as  a  lightweight  thermal  protection  material.  These  flight 
tests  were  conducted  aboard  NASA  flight  vehicles  in  the  low-heating-rete  envlronaent  of 
the  afterbody  regions.  The  test  conditions  oovered  a  range  of  altitudes  to  482.000  feet 
and  velocities  to  17,900  feet  per  second.  The  test  results  show  that  cork  can  provide 
adequate  thermal  protection  for  a  long-time,  low-heating-rate  envlrouMnt. 


Greenberg,  H.  J.  and  Zysk,  B.  D.  (Engelhard  Industries),  APPLIED  RESEARCH.  FABRICATION  AMD 
2300°P  THHRMOCOOPUS  PAR  AXR-BREATHIHO  PROPULSION  SYSTEMS/Tl. TTSSI?  ££ 

TDK  62-891,  Contract  AF  33(6l6)-7825,  January  1963.  85  pp.  (AD  400470). 

^“i®****1^  work  00  two  thermocouple  systems  for  use  in  aircraft  Jet  engines  to  teweratures  "* 
of  2300  »  is  reported.  The  two  couples  involved  are  the  palladium  vs.  platinum  15*  iridium 
previously  investigated  under  USAP  contract  Ho.  AP  33(600) -32302,  and  Platinel  2.  a  nrem*- 

***oauo*f  5L*^*Jhapd  ^-trlms,  Inc.  Reliability  of  the  latter  thermocouple 
in  the  Jet-engine  environment  is  shown.  Fabrication  techniques  for  ommufacture  of  four 
t)aslo  thermocouple  geometries  as  well  as  performance  data  for  same  are  presented. 


Greenfield,  S.  (Morth  American  Aviation),  AM  EXPZRDKPTAL  EVALUATION  CP  ROCKET  PROFBL- 
LAVT  DATA.  pp.  169-227  in:  Penner,  S.  S.  and  Ducarme,  J.,  eds.,  "The  Chemirtry  of 
ropeiiants,  a  meeting  organised  by  the  AGARD  Combustion  and  Propulsion  Panel,  Paris. 
Prance.  June  8-12,  1959",  Oxford,  Pergamon,  I960. 

Liquid  hydrocarbon  rocket  fuels,  including  JP-5  an  M-paraffln,  an  iso-paraffin,  and 
naphthenic,  aromatic,  and  oleflnlc  fuels  were  evaluated  with  respect  to  combustion 
stability,  heat  transfer  and  ooolant  properties,  specific  legalise,  and  fuel-rich  com¬ 
bustion  behavior.  For  fuels  with  similar  physical  properties  paraffinic  fuels  are  more 
resistant  to  acoustic  instability,  followed  by  naphthenes  and  by  unsaturates.  Heat 
transfer  film  coefficient  was  measured  for  n-heptane  and  for  RP-l  in  an  electrically 
heated  test  apparatus  at  supercritical  pressure.  A  region  of  vibration  and  increased 
heat  transfer  was  observed.  (Work  done  under  Air  Faroe  sponsorship  during  1954-1957), 
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Greensf elder,  B.  S.  (Shell  Development ) ,  THEORY  OF  CATALYTIC  CKACKXHO.  pp.  137-64  In: 
Brooks,  B.  T.,  Boord,  C.  E.,  Kurtz,  8.  S. ,  Jr.  and  Schmerling  L. ,  eds.,  "The  Chemistry  of 
Petroleum  Hydrocarbons,  vol .  II*,  Vav  York,  Relnhold,  1966. 


Ths  theory  of  catalytic  cracking  Is  sztsnslvsly  disoussad.  A  datallad  mechanism  for  tha 
reaction  Is  presented  by  means  of  vhlch  product  distributions  using  a  given  starting 
material  may  be  calculated.  For  catalytic  cracking  of  cetane  tha  calculated  values  of 
tha  product  distribution  (carbonlum  Ion  mechanism)  are  In  close  agreement  with  the  values 
obtained  by  experiment. 


k' 


dreensf  elder,  B.  8.  and  Voge,  H.  H.  (Shell  Development),  CATALYTIC  C  RAC  KUO  OF  TORI 
HYDROCARBONS.  CRACKING  OF  NAPHTHENES.  Industrial  and  Engineering  Chemistry,  37,  no.  11. 
1038-43  (1946). 

Cracking  of  eleven  naphthenes  containing  6  to  18  carbon  atoms  vas  studied  over  a  slllea- 
z lrc onla- alumina  catalyst.  The  naphthenes  vers  quite  susceptible  to  the  action  of  the 
catalyst,  and  both  the  ring  and  any  side  chains  contributed  to  the  total  cracking.  The 
rate  of  cracking  increased  rapidly  with  Increased  molecular  weight.  Secondary  reactions 
of  Isomerization  and  saturation  play  an  Important  part  In  determining  the  final  products. 
Catalyzed  cracking  at  500*C  proceeds  at  about  one  thousand  times  the  rate  of  thermal 
cracking,  and  there  are  significant  differences  in  the  product  distributions. 
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Oreensfelder,  B.  S.  and  Yogs,  H.  H.  (Shell  Development),  CATALYTIC  CRACKING  <*  PURE 
HYDROCARBONS.  CRACKING  OF  OIEFINS.  Industrial  and  Engineering  Chemistry,  37,  no.  10, 
983-8  (1946).  ~ 

Cracking  over  a  slllca-zirconla-alumlna  catalyst  at  360-600*C.  of  seven  ailphatic  ole¬ 
fins,  two  diolefins,  two  cyclic  olefins,  and  two  aromatic  olefins  was  studied.  The 
principal  conversions  of  aliphatic  mono- ols fins  were  isomerization,  cracking,  saturation 
and  formation  of  higher-boiling  materials  and  coke.  Dloleflns  and  aromatic  olefins  were 
extensively  saturated  and  transformed  to  hlgh-boillng  materials  and  coke.  Catalytic 
and  thermal  cracking  of  olefins  at  400-500*C  are  oompared.  The  oatalysed  reactions, 
which  are  of  the  order  of  1,000  to  10,000  times  as  fast,  yield  larger  fragments,  involve 
nuoh  more  Isomerization,  and  lead  to  greater  saturation  of  produot. 
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The  behavior  of  paraffin  hydrocarbon*  ranging  from  proDani  ta  war  Ml  a 

cracking  condition..  A  .1110^0^^?*.^^.  ^  ^“^-.,, 

KSH»£S=rr= 

rsisirrHSE 


000(1 '  "*  (Sh<11  I^rolopment),  CATALYTIC  AID 

WUROCARBOM.  Indu.  trial  and  Engineering  oJilstty,™  ™  U( 


^?r^CrmCk^  ^  hydro04rt,on*  both  with  and  without  catalyst*  has  been 

IrelviL  lit*!*!!!  hi  ?"  di*tr1ibUtlon  by  carbon  ™*b#r  of  the  craoked  fragments  to  allow 
arriving  at  a  mechanism  of  aoleeular  di* Integration.  Tha  secondary  rmsetima  nt  t-h* 

f^rtSr  ESSL'Zr*  f°ll0W!d  by  •n^y,i#  of  th«  Product  fraction*  to  allow  a 
further  definition  of  the  nature  of  the  cracking  systea.  On  the  basis  of  this  work 

cracking  systems  are  assigned  to  two  fundamental  classes;  each  class  Is  described  by  a  set 

crrlnvoth  th* priMry  ^««cmg 

typM  of  *•- chanlams  are  proposed,  one  a  free  radi¬ 

cal  (thermal  type)  mechanism  based  on  the  Itlee-Eosslakoff  theory  of  craekln*  the  other 
.  ..rtonlu.  Ion  (.cld-.ctl..t.d  typ.)  »eh»l«  d.rlJE  froTS  Sort"?  ^ 

either  tin!*1*/*01"??1**  °f  cftrt>onlu“  lon  •7»t9ma.  Cracking  catalyst*  are  available  for 
HU!0  th0i*  'Ailoh  »ooolorate  free  radical  type  react  lens  ate 

and  those  which  accelerate  carbonlua  lon  type  reactions  are  aoldlc.  Cowerclal 
l  "t  t0d  Clay  ***  •ynbbstlc  silica- alumina  cracking  catalyst  belong  to  the  latter 


OrigulX,  U..  WARWUBERTHAODHO.  Portschritte  der  Verfahrenatecl»lk,  4,  163-94  (1958/69). 
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Cross,  R.A.  (Fairchild  Engine  end  Airplane  Corp. ) ,  EXPLORATORY  STUDIES  W  COMBUSTION 
ZM  SUPERSONIC  FLOW.  I.  PLUS  DETONATION  WAVES.  ZZ.  OBLZQn  INTONATION  WAVES. 

U.S.  Air  Force,  AFOSR  TV  59-587,  Contract  AF  49(638) -15,  June  1969.  56  pp.  (AD  216709). 


Methods  for  releasing  chemical  energy  in  supersonic  flow  were  Investigated.  A  study 
was  made  of  (1)  standing- stable  detonation  waves,  both  strong  and  Chapnan-Jouguet 
types,  (2)  standing-stable  oblique  detonation  waves,  (3)  combination  In  a  boundary 
layer  on  a  flat  plate  Immersed  In  a  supersonic  stream,  (4)  combustion  behind  a 
wedge-shaped  flame  holder  In  supersonic  flow,  and  (6)  thermal  Ignition  properties  of 
mixtures  of  hydrogen  with  air  and  methane  with  air. 


Gross,  R.  A.  (Fairchild  Engineering  Division),  RESEARCH  ON  SUPERSONIC  COMBUSTION. 
ARS  Journal,  2£,  03-4  (1959). 


A  mixture  of  hydrogen  and  air  has  been  passed  through  a  small  normal  Mach  reflected 
shock  In  the  Mach  3  section  of  a  steady  flow  supersonic  combustion  research  tunnel 
under  conditions  whloh  previous  research  Indicated  should  cause  thermal  Ignition. 
Combustion  did  occur,  resulting  In  a  new,  steady  detonation  wave  pattern  In  the 
test  section.  The  test  conditions  have  been  repeated  numerous  times  resulting  In  the 
same  shock  to  detonation  wave  transformation.  Numerous  s  chile  re  n  photographs, 
schlleren  motion  pictures  and  some  centerline  probe  data  have  been  obtained.  All  In¬ 
formation  to  date  strongly  Indicates  that  this  supersonic  combustion  wave  Is  a  strong 
detonation.  It  Is  stable,  steady,  reproducible  and  obtainable  over  a  wide  fuel-air 
ratio  as  long  as  the  Mach  number  of  the  approach  flow  Is  greater  than  the  Chapsmn- 
jouguet  Mach  number  for  that  fuel-air  ratio.  Schlleren  data  Indicate  that  the  chemical 
reactions  are  completed  In  less  than  l/U  inch,  or  less  than  20  microsec. 


Oross,  R.  A.  (Unlv.  of  California),  A  STUDY  OT  COMBUSTION  II  SUIKRSONIC  FLOW.  Research, 
12.  381-9  ( October/Iovember  1969). 


This  paper  describes  an  exploratory  experimental  search  to  learn  what  phenomena  are 
actually  encountered  when  releasing  chemical  energy  In  supersonic  flow.  Steady,  stable, 
standing  plane  and  oblique  detonations  were  produced  for  the  first  time  in  the  laboratory. 
A  new  Ignition  hysteresis  phenomenon  which  1ms  Important  theoretical  consequences  was 
observed.  Measured  wave  properties  were  compared  with  theoretical  predictions  for 
hydrogen-air  and  methane-air  detonations. 
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Gross*  R.A.  (Fairchild  logins  and  ^iansCo^. 

U.s.  Air  Force,  AF08R  TE  17-677,  Contract  AF  49(636)-l6,  October 


1067.  38pp.  (AS  1866071. 


®»  major  faatur..  incorporate  to  a  aupar.onlc  cotnatloc-rwarch  taaaal  i««t  w 
to  emit  amsaritontal  exploration  of  chMloal  enarflr  relaaae  to  npanonle 

^SX^orSnSnnalt^hlch  to  deto-d  *»  to>M. 

accelerates  a  homogeneous  mixture  of  fuel  and  air  to  * 

The  tunnel  is  of  fixed  geometry,  and  the  test  section  has  an  axial  ^Jient  fro. 
y  o  0  to  3  6.  inlet  stagnation  temperature  In  the  tunnel  can  he  rariad  from  000 
L  Um£  J- l^SwSto  praiaura  cto  be  rjrlad  from  ^toto  «•  MOjM. 
Test  area  in  the  tunnel  is  about  5  by  3  in. ;  the  throat  is  about  1  by  3  inches. 


flroaa,  H.  A.  and  Dhtolta.  ».  (Fairchild  to,toa  tod  Alro«ft|.  A^TTOI  OF  CTFtoSWIC 
COMBUSTION.  Journal  of  the  Aerospace  Sciences,  22.,  517  '—2 — 

Steady  stable,  plain,  and  oblique  detonation  wtis  were  created  in  a 

SST^itaftoU  S/£a«tod  T detailed  compared  «lth  oth.r  atudla.  tod  thtorj. 
££££  SSrtTr  of  th...  d.tonatlon.  tod  thalr P...lbl.  MHg  *» 

SS.  woric  waa  aupporMd  b,  th.  0.8.  Air  Fore  imd.r  Contract  AF  *9(6361-15. 


-  •  .  J  A  STATIOMAHr  1BT0KATI0E  HAVES.  PP.  169-77  ins  Earth 

<*~P  *-  Ajrtoautloal  ».,.to.b  tod  Doy.loptont, 
"Combustion  and  Propulsion*.  New  York,  Pergamon,  19gl.  3»e  pp. 

rins  paper  cowrlses  a  selective  and  critical  review  of  the  work,  both  theoretical  and 
experimental^1^  supersonic  combustion.  Particular  emphasis  is  plaeed  upon  work  carried 
ST  in  the  united  States  with  hydrogen- oxygen  systems.  Twenty-eight  references  are 

given. 
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Gross,  R.A.  and  Cppenhelm,  A.E.,  (fair child  Engine  and  Airplane  Corp. ) ,  SMUT  UNMKBHI 
IN  GASEOUS  DETONATION.  TJ.S.  Air  force,  AfOSR  TN  68-893.  Contracts  Af  49(638}-18  and 
A>  49(638) -166.  January  1969.  7pp.  (AD  204131).  Reprint  frets  ARS  Journal,  Eft,  178-9 
(I9gi). 


A  review  of  recent  work  In  gaseous  detonation  is  presented.  Early  work  la  briefly 
mentioned  and  treatises  listed.  Recent  studies  of  the  interior  of  a  detonation  wave 
are  presented.  Standing  detonation  wave  research,  detonation  limits,  two-dimensional 
detonations,  spectra,  ionisation  and  magnetohydrodynamlc  treatments  are  brought  to 
the  reader's  attention.  A  qualitative  description  of  the  development  of  a  flams  to 
a  detonation  is  presented.  Experimental  observations  are  examined  and  recent 
theoretical  attempts  to  explain  these  observations  are  reviewed. 


.,  J.  R. ,  A  CLOSED-LOOP  BEAT  TRANSFER  TEST  APPARATUS.  U.  S.  Army,  Picatlnny 
Liquid  Rocket  Propulsion  Laboratory,  Technical  Kemorandum  1119,  October  1962, 
(AD  296  017  L). 


Grossman 
Arsenal, 
IS  pp.  1 


The  ability  of  a  propellant  to  regeneratlvely  ceel  Is  limited  by  tbs  values  of  beat  flux 
at  the  upper  limit  of  nucleate  boiling.  A  closed-loop  test  apparatus  to  determine  the 
heat  transfer  characteristics  of  high-energy  monopropellants  has  been  designed  end 
operated.  Included  are  details  of  the  flow  circuit  and  calculations  used  to  determine 
heat  flux  values.  Verification  of  the  system  was  accomplished  In  two  ways:  (1)  c tampering 
test  data  to  a  theoretical  standard,  and  (2)  comparing  consistency  of  similar  data.  Test 
results  using  white  fuming  nitric  acid  (VPN A)  compare  within  lfjf  ef  theoretical  predicted 
by  the  Eieder  and  Tate  equation  for  turbulent  flaw  through  tubes.  Which  Is  typical  ef 
forced  convection  nonboiling  heat  transfer  measurements.  Slopes  end  Inception  ef  nucleate 
boiling  for  two  different  tests  tinder  similar  conditions  were  identical.  At  burnout  there 
were  no  detonations  or  explosions  which  demonstrates  the  adequacy  of  the  system  relative 
to  safety  precautions. 


Fundamental  flashback,  blowoff  and  yellow  tip  limits  were  measured  for  premised  fuel-air 
flames.  Various  fuel  gases,  and  gas  mixtures  flowing  through  single  upright  burner  ports 
In  free  air,  at  room  temperature  and  pressure,  were  used  in  the  studies.  The  mechanism 
of  stabilisation  of  a  stationary  flame  on  a  burner  port  Is  discussed  through  introduction 
of  the  concept  of  the  critical  boundary  velocity  gradient,  a  fundamental  physical 
parameter  for  representatlng  flashback  and  blowoff  characteristics  of  p.  fuel  gas. 
Theoretical  foundations  and  data  for  the  constant  and  non-constant  yellow-tip  limits,  the 
effect  of  part  depth  and  shape  on  flashback,  blowoff,  and  yellow  tipping,  and  the  effect 
of  preheat  are  presented.  A  special  bibliography  cites  Bureau  of  Nines  publications  on 
fundamental  combustion  characteristics  of  fuel  gases. 


0355  0356  0357 


r  ' '  ii|| 


Qudslnowlcs,  B.  J.,  Campbell,  R.  H.  and  Adams,  J.  B.  (Monsanto  Bessarch),  JIMCXPIC  BEAT 
MEAHUEEMBNTS  OP  CQKPI2X  SATURATED  HYDROCARBONS.  Journal  of  Chemical  and  Engineering 
Data,  J,  No.  2.  201-4  (1963), 


Specific  heats  of  complex  saturated  hydrocarbons  were  measured  from  100*  to  400*1, 

Major  hydrocarbon  group e  investigated  were  cyclohexanes,  bi cyclohexyls,  tercycluhexyls, 
decal  Ins,  and  hydrindans.  A  differential  heating  method  employing  twin  thermal  cells 
was  used.  The  cells  were  charged  with  26  ml.  of  teat  fluid  mnd  26  ml.  reference  fluid 
(diphenyl  ether),  respectively,  and  suspended  in  air  in  identical  bronse  cylinders. 

These  cylinders  were,  in  turn,  welded  in  place  bo  the  circular  metallic  cover  of  a  sill- 
cone  fluid  bath  regulated  to  *0. 02*1.  from  80*  to  4209.  The  samples  were  stirred  magne¬ 
tically  and  the  rate  of  heating  of  each  was  followed  using  Ohromel-Alumel  thermocouples 
connected  to  a  precision  potentiometer.  Calorimetric  cell  constants  ware  previously 
obtained  with  fluids  of  known  specific  heats.  The  over-all  aocuracy  of  the  method  at 
two  temperatures,  104*  and  2129.,  was  determined  by  measuring  fluids  of  known  specific 
heats.  Density  and  viscosity  data  obtained  by  standard  techniques  are  Included  for  each 
fluid. 


Qudslnowics,  2.  J,,  Campbell,  R.  H.  and  Adams,  J,  J.,  Jr.,  (Monsanto  -Research),  THERMAL 
CONDUCTIVITY  MEASUREMENTS  CP  COMPLEX  SATURATED  HYDROCARBONS.  Journal  of  Chemical  and 
Engineering  Data,  9,  no.  1,  79-82  :( 1964). 


Thermal  conductivities  of  complex  saturated  hydrocarbons  were  jmasured  from  146*  te  216*9. 
Major  hydrocarbon  groups  Investigated  were  cyclohsxanes,  bl cyclohexyls,  tercyclcfaaxyls, 
decallns,  and  faydrlndans.  A  hot-wire  method  was  weed,  and,  in  same  Instances,  results 
using  this  apparatus  were  compared  with  those  obtained  by  Instruments  of  three  other 
basic  types  -  disk,  cylinder,  and  sphere.  Ear  seven  determinations  of  diethyl cyclohsaane 
st  1469  the  relative  standard  deviation  was  1.9 %  using  the  hot-wire  technique.  The 
results  obtained  for  all  compounds  at  all  tamperaturea  may  he  summerlsed  as  0.068  t  0.008 
Btu/hr-ftr  -P/ft.  This  work  was  sponsored  by  the  U.  A.  Air  Eoroe  under  Contract  Af 
33(616)-6799. 


Ouerin,  J.  T.,  Darrell,  J.  U.,  Balt,  B.  0.,  and  Bert,  J.  A.  (California  Research), 
NUCIEAR  RADIATION  AID  THE  THERMAL  STABILITY  W  JXT  PUELS.  Areospaos  Englmerln*  18, 
no.  1,  27-81  (1969). 


Jamplas  of  JP-4  and  JP-S  from  sevaral  sources,  and  samples  cf  BP-1  were  Irradiated  at 
dosages  up  to  10  x  10*  roentgen.  A  CPS  Buel  Coker  was  used  te  determine  If  change  in 
tbfnml  stability  resulted.  On  the  basis  at  tutor  plugging  low  dosage  levels  (10*  - 
10  r )  reduced  thermal  stability.  Above  6  x  16*  r  fuel  thermal  stability  usually  was 
unchanged  or  improved.  The  effect  cf  Irradiation  on  prshsster  deposits  was  not  well 
defined. 
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Oulnat,  M.,  OTtfJKHCB  Of  ADDITIVES  Of  TBS  IGMITIOM  Of  HIDROOAHBOM-AIR  MDBU11S  A* 
PRESSURE.  La  Recherche  Aeroneutique  (Paris),  no,  87;  43*^52  (1958) .  (cA,  117981) 


Low-pressure  ignition  limit*  c«  determined  on  propane«*ir  And  kerosine-air  mixtures  In  8 
typo#  of  AppATAtuA.  On*  apparatus  is  for  static  gas  mixtures,  on#  for. static  liquid 
mixtures,  and  on#  for  low-pressure  flow  systems,  Forty-seven  additives  are  used.  Most  do 
not  exhibit  any  marked  promoting  or  inhibiting  effects,  four  do  show  a  marked  promoting 
effect.  These  four  are  BSt„,  AllBHg)*,  AlBt, ,  and  Al  Ms,.  Mixture#  with  these  4  additives 
exhibit  very  short  ignition  delays  and  exceptional  low-pressure  Ignition  limits. 
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Gureev,  A.  A.  and  Sablina,  Z.  A.,  EVALUATION  OF  THE  H*AT  STABILITY  Of  FOIL  UW»l 
DYNAMIC  CONDITIONS.  Novostl  Neftyanoi  Tekhnlkl,  Neftepererabotka,  1959,  no.  3,  81-4. 


(CA  S5>  5909h) . 


,u 


A  description  is  given  of  a  laboratory  apparatus  for  the  determination  of  the  stability 
of  fuels  at  high  temperatures,  simulating  the  fuel  system  of  a  turbo-engine.  The 
criteria  used  for  the  evaluation  were  the  time  elapsed  from  the  moment  of  heating  of 
the  fuel  to  the  time  at  whioh  a  given  temperature  was  reached,  and  until  the  moment  of 
filter  clogging  and  the  quantity  of  tars  formed  and  deposited  iu  the  apparatus  up  to 
the  filter  element.  Additional  criteria  are  the  change  in  the  properties  of  the  fuel 
after  the  experiment  (quantity  of  tars,  aoidity,  e*o.)  and  the  weight  of  the  residue 
on  the  filter  and  its  composition.  A  desorltpion  and  flow- sheet  of  the  apparatus  and 
the  procedure  and  some  results  of  the  experiments  are  given. 
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Gureev,  A.  A.,  SAblina,  Z.  A.,  Silishohenskaya,  H,  M.,  Sobolev,  Ye.  P.,  Livshits,  3.  M. 
and  Subbotin,  A.  NSW  OXIDATION  INHIBITOR  FOR  FUELS  CONTAINING  UNSATURATED  HYDRO¬ 

CARBONS  (USSR).  Khimiya  i  Tekhnologiya  Topliv  i  Masel,  1962,  no.  12,  55-9*  (CA  M, 

543 Of ) . 


Phenols  from  wood  tar  pyrolysis  inhibit  oxidation  and  gum  formation  in  kerosene  during 
oxidation  and  storage.  Addition  of  pyrolysate  to  fuels  raises  their  aoidity,  but  does 
not  increase  corrosiveness  or  tendency  to  deposit  or  oarbon  residue  formation. 
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Hacker,  D«  8.  and  Wilson,  L.  I.  (Arnour  Research  foundation),  SHOOK  TVS  RE  SUMS  FOR 
HYPERSONIC  8TAONATIOH  HEATIWO  AT  VERY  LOW  RRH0XD8*  EUIBU8.  Contrsot  With  U.  8. 
Advsnosd  Research  Projects  Agenoy,  September  1962.  25+  pp  (AD  487626). 


Results  of  reoent  measurements  made  In  the  shook  tube  at  the  stafnatlon  point  of  a 
sphere  are  reported.  The  investigation  was  made  in  the  range  of  Reynolds  numbers  from 
60  to  104,  based  on  the  visoosity  behind  the  shock.  Considerations  of  departure  from 
chemical  equilibrium  behind  the  incident  shook  and  flow  non-uniformities  indicate  that 
non-equilibrium  chemioal  effeota  do  not  appreciably  affeot  measured  convective  heat 
transfer  parameters  for  a  oold  wall.  The  experimental  heat  transfer  data  agree  with 
the  predictions  of  VanDyke,  using  second-order  boundary  layer  effeota.  for  the  oold 
wall,  neglect  of  both  slip  and  temperature  jump  are  in  agreement  with  the  data. 


Haensel,  V.,  Donaldson,  0.  R. .  and  Rledl,  9.  J.  (Universal  Oil  Products),  NBQ8AIX8KS  09 
CYCLOHEXANE  CONVERSION  OVER  PLATXNUM-ALddMA  CATALYSTS.  J  International  Congress  on 
Catalysis,  3d,  Amsterdam,  1964.  Preprints,  Section  I,  Preprint  9.  10  pp. 
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Oas-llquld  chromatographic  analysis  of  the  products  of  methylcyolopentane  (MOP)  conver¬ 
sion  in  a  bench-scale  Platforming  unit  on  a  platinum-alumina-halogen  eatalyst  at  620*0 
and  300  psig  with  a  24: It 3  hydrogen-MCP-bensene  ratio  showed  that  the  produet  distribu¬ 
tion  shifted  markedly  toward  methyloyolopentene  as  the  liquid  hourly  space  veloolty 
increased  from  10  to  120.  The  absenoe  of  the  very  much  more  reactive  cyclohexane  in  the 
produots  was  explained  by  experiments  whloh  showed  that  cyclohexane  was  an  Intermediate 
in  cyclohexane  conversion  at  high  liquid  hourly  space  velocities  up  to  82,000  on  a 
platinum- alumina  catalyst;  as  the  cyclohexane  accumulates  and  is  hot  converted  to  ben- 
sene  It  will  undergo  isomerisation  to  aethyloyclohexene,  particularly  when  the  catalyst 
is  poisoned  by  sulfur.  The  addition  of  nitrogen  compounds  inhibits  the.  effect  of 
sulfur.  A  reaction  mechanism  is  proposed. 


Haldeman,  R.  G.  and  Botty,  M.  C.  (American  Cyanamlde),  ON  THE  NATURE  Of  THE  CARBON 
DEPOSIT  OF  CRACKING  CATALYSTS.  V  Journal  of  Physioal  Chemistry,  63  ,  489-96  (1969) . 
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Regeneration  kinetics,  x-ray  dlffbaotion,  low  temperature  nitrogen  adsorption,  and  light 
and  electron  mloroscoploal  studies  were  used  to  characterise  the  carbon  (coke)  deposit 
of  silica-alumina  catalysts.  A  technique  in  electron  microscopy  was  developed  which  per¬ 
mits  examination  of  identical  fields  before  and  after  regeneration.  These  studies  indi¬ 
cate  that  the  oarbon  deposit  is  a  finely  divided,  highly  dispersed  phase  present  within 
the  ultimate  pore  structure  of  the  oatalyst.  X-ray  diffraction  studies  indicate  that 
the  coke  deposit  oonsists  largely  of  pseudo- graphltlo  structures  together  with  consider¬ 
able  amounts  of  poorly  organised  carbonaceous  material.  A  model  of  the  ooked  structure 
is  proposed  which  la  consistent  with  observed  regeneration  kinetics- 
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Hand,  W.  H.  (North  American  Aviation),  COMPATEBILITT  CONSIDERATIONS  von  a  suMoe/w™ 

es's^iSmT1  3peot”-  *«r” 


*  "*  *  -  ■.  j^v  ^  ^  ^  .  •  {v  f  vl»  jy  |  1^.  -•  y  ’  ^  t 

This  paper  views  the  nature  of  a  Mach  3  supersonic  transport  propulsion  system  and 
points  out  some  of  the  unique  oons  ids  rat  ions  involved  in  the  preparation  of  an  engine- 

technology,  it  is  now  indicatid  that  a  new  engine  will  be  required  andtXt  it 'cannot 
be  derived  directly  from  military  predecessors.  The  Mach  3  environment  and  inlet 

;“3r1UnJ«u*  »<»»l»aents  and  compatibility  considerations  that  must  be 
recognised  in  developing  an  engine  for  the  supersonic  transport,  m  the  current 

o”  :^h“d  "•T-10^  •ffort»  «PhMl«  should  be  dl  rooted  toward  definition  not 
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Hangen,  W.  J.,  PROPERTIES  OF  JP-5  FUEL.  Chrysler  Corporation  MlsAla  ODarstiona  «*  a 
22tSleTADU29ll28)‘Sil*  Reil't0ne’  *«ch«ioal  Memorandum  KNN44J,  December  1967. 


This  memorandum  documents  the  physical  properties  of  KIL-7-5624C  (J P-6)  fuel  end  <Hv«« 
th.  coap.tlMlltl..  of  Tarlou.  .n, In. .ring  „t.rl.l.  with  thl.  ft.I 

t0  *UP;°ri  th*  r#conmend»tlon  for  the  qualification  of  individual  vendor's  elas- 
?Jmp0^nf8  for  «P«cific  missile  fuel  application  through  controlled  immersion  tests 
Properties  data  are  largely  taken  from  Barnett,  H.  C.  and  Hibbard  R  R  PROPERTIES  rrw  ’ 
AIRCRAFT  FUELS,  U.  S.  NACA  TH-3276,  August  1956.  (AD  105  026)  WWBHB  OF 
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Hansford,  R.  0.,  Myers,  0.  0.,  and  Saohanen,  A.  X.  (Sooony-Vaouum),  CONVERSION  Of  ARO¬ 
MATICS.  ALKYL  GROUP  TRAXSVBR  XX  THX  PRI3XXCX  Of  SILICA -ALUMINA  0ATALY0T3.  Industrial 
and  Engineering  Chemistry,  37,  no.  7,  871-5  ( 1946 ) . 

Tha  oonvarslon  of  alkylaromatio  hydrocarbons  over  petroleua*  cracking  catalysts  has  baan 
studied.  Xylsne  was  oonvartad  to  toluene  and  trlmethylbenaenes  by  disproportionation 
of  methyl  groups.  Trine thy iba  ns  anas  ware  oonvartad  to  toluene ,  xylene  and  polymethyl- 
benzenas ,  and  methylnaphthalena  was  oonvartad  to  naphthalene  and  polynethyinaphthalenes 
by  tha  same  mechanism.  Dlethylbensene  was  oonvartad  to  athylbansana  and  ethylene,  no 
triethylbenzenes  ware  detected  in  tha  produots.  In  tha  presence  of  bensene,  alkyl 
groups  from  alkylbensenes  wore  transferred  to  this  hydrocarbon  with  tha  formation  of 
higher  yields  of  monoalkylbensene  than  in  tha  disproportionation  reaction.  Methyl 
groups  were  not,  however,  transferred  from  methylnaphthalena  to  bensene. 


Hara,  T.,  THE  MECHANISM  Of  NUC  IRATE  BOILING  HEAT  TRANSFER, 
and  Mass  Transfer,  £,  no.  11,  959-69  (1963). 


International  Journal  of  Heat 


C'  00 

In  nucleate  boiling  a  bubble  oreated  at  nucleation  site  on  a  heating  surface  grows,  leaves  ^ 
the  surface  and  rises.  The  fluid  notion  induced  in  the  thermal  boundary  layer  during  this 
process  la  calculated  and  the  heat  flux  carried  by  this  liquid  motion  to  e  nucleation 
site  is  obtained.  The  heat  flux  thus  calculated  is  equal  to  that  transferred  fro si  the 
heating  surface  to  the  liquid  by  conduction  and  to  the  latent  heat  oarried  away  by  the 
bubble  per  unit  tfcae.  from  these  relations  the  following  formula  Is  obtained, 
ie  -  0.114n"1'4q,/>  where  49  is  a  temperature  difference  between  t ia  temperature  of  heating 
surface  and  the  saturation  temperature,  n  is  the  number  of  nuole&tlon  sites  per  unit  area 
and  q  is  average  heat  flux.  This  closely  resembles  in  form  the  following  experimental 
formula  which  was  obtained  through  measurement  by  Nishlkawat  A9*xp  -  O.ddftT^q1'*.  The 
numerical  values  computed  from  these  two  formulas  are  in  fairly  good  agreement  with  eaoh 
other. 


Hatch,  V.  0.,  INVESTIGATION  OF  VARIOUS  MBTAL  PROTECTIVE  COATINGS  OH  THE  GUM  FORMATION  AND 
OXIDATION  STABILITY  OF  GASOLINE.  U.  S.  Army,  Aberdeen  Proving  Ground,  CCL  Report  No.  28, 
June  1957.  36  pp.  (AD  137784|  IB  131738;  CA,  54,  11449f). 

The  effect  of  coating  materials  on  gasoline  gum  formation  and  oxidation  stability  of  the 
gasoline  was  Investigated,  as  was  the  oorroslon  protection  to  ateel  afforded  by  the  coatings. 
Forty-olx  coatings,  including  5  commercial  ooatlngs,  were  evaluated  far  the  protection  of 
steel  in  the  presence  of  gasoline  and  moisture  at  150*F.  for  a  maximum  of  500  hours.  Scam 
butadiene-acrylonitrile  copolymer  a  and  phenolic  resins  were  suggested  for  field  testing. 

.  i.-  -  -•  r  ,  :  1  ‘  i  *  ~'r  . 
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Hatoher,  J.  8. ,  HIGH-FLUX  WAT  TRANSFER  AID  0088  XBP082VXON  0V  JP-3  Itt  US MS,  Jot 
Propulsion  Laboratory  (California  institute  of  Technology),  Progress  leper*  10-117, 

U,  S.  Army,  Contrast  DA-04-495-0rd  18,  February  1962.  93  99* 


In  the  gsnsrsl  program  of  studios  of  host  transfer  to  fluids  at  high  heat  fluxes  at  this 
laboratory,  data  have  been  obtained  on  the  heat  transfer  to  the  hydrocarbon-fuel  mix¬ 
ture  known  as  JP-3,  whioh  had  the  former  speolfioatlon  A8-9-58  or  the  present  MXL-K8624. 
The  data  provide  looal  heat-transfer  coefficients  for  fluid  flow  inside  a  tube  over  the 
range  of  8  to  80  ft/sec  at  pressures  of  50  to  500  psla  for  heat  fluxes  up  to  7  Btu/sq 
in.  seo,  as  well  as  the  maximum  flux  conditions  in  nucleate  boiling.  The  fluid  was 
found  to  deposit  coke  on  the  heat-transfer  surfaoc  at  a  high  rate.  Some  general  observa¬ 
tions  on  the  coking  behavior  are  made,  together  with  a  detailed  treatment  of  coking 
rates  and  their  application  to  the  correction  of  heat-transfer  data  in  order  to  give 
heat- transfer  coefficients  for  clean-tube  conditions.  The  heat-transfer  behavior  of  JF-3 
in  forced  convection  is  in  good  agreement  with  that  which  would  be  predicted  from  the 
usual  correlation  equations.  The  oomplete  lack  of  fundamental  studies  on  the  nucleate 
boiling  of  multicomponent  fluids  of  known  properties  makes  any  correlation  of  JF-3  be¬ 
havior  in  nucleate  boiling  of  very  limited  significance. 
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Hazzard,  0.  P.  (Defence  Standards  Laboratory,  Australia) ,  CONTRIBUTION  TO  DISCUSSION  AT 
SOCIETY  OP  AUTOMOTIVE  ENGINEERS,  AUTOMOTIVE  ENGINEERING  CONGRESS,  IBTROXT  MICHIGAN, 
JANUARY  I4th-I8th,  1963,  18  January  1963.  8  pp.  (AD  298175). 


Fuel  samples  taken  using  proper  sterile  techniques  indicate  the  presence  of  fewer  fungal 
types  than  have  previously  been  thought  to  occur  in  aircraft  fueling  systems.  Pungum 
may  provide  the  environment  necessary  for  subsequent  bacterial  development.  Puel  tank 
corrosion  has  been  brought  under  control  through  inspection,  oleanout,  and  changes  In 
sealant  materials.  Several  references.  ,  v  SAi.  -  ;  «  %L  L:  ft  r».&e-D:«s  as 
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Hazzard,  G.  P. ,  and  Buster,  E.  C.,  FUNGAL  GROWTHS  IN  AVIATION  FUELr  SY8T9I8.  PART  2. 
TEST  METHODS.  Australia.  Defence  Standards  Laboratories,  Report ;jZ52f  December  1962. 
15  pp.  (AD  298174). 


Test  methods  for  obtaining  samples  from  a  fuel  system,  determining  fungal  growths  in 
petroleum  fractions,  and  evaluating  the  resistance  of  membranes  or  films  to  fungal 
penetration  are  presented.  1  ‘  .  v 
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H@na«jr*  N,  I,,  OBSERVATIONS  Clf  WE  "KEROSENE  rONOUS"  AMD  IW  Munti  «**.  --  __ 

A/^fO . TAKKg *  0t‘  Brlt*  Ad,,lr4ity  Laboratory,  Report 

and  reactions  of  the  causative  organism  are  Maminad  1  1  f1  ^  *•****—*&• 

T*1',  p”‘,,sly  P”4'">M  -t*bout** «»* « 

£1™!”"°*’  lMP<‘<tl“  «  **•*  «  carr£?a  and  ln“lr- 


MS  Journal,  32,  244-62  (1961)7  “  BOllaO  UD  SUBRCItlTICU,  nOSSURB  SIMU. 


Current  heat  transfer  correlation  schaaai  4  ..  range  of  fluid  states. 
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nu1l:m  L?:  ,‘^1r";pJrtTi  T“  &TT  .*  r..™”,1”  mM-  «*»■ 

24  pp.  (AD  101164). 3U,mary  report’  *■  s*  A*  »«*ce.  Contract  AF  33(616)-3123.  Nsy  !£&. 


alutlon  ohromatographgr  on  alllo.  gal  lit^SiJ  KS^""!  * 

The  polar  fractions  conatltuted  lose  than  e  g  thl  ^ Jetton* 
foraad  by  th.  .hoi.  fual.  ana  .Und!  ^  d*p~IM 

a  hot  plata  taatar.  Rcaulta  chuaaa  that  tha  tharw1  itatuita  L~  ' aaaaumd  In 

function  of  Ita  eoopoaltlon  and  dapanda  f.  Mi  th(  T,,.,-  *7  ***  **  1  *° 

P.l«  fraction  (2)  th.  .^o.»l«  ™hn  niioS  «  “* 

anon,  tha  nonpolar  fraction. j  Ad  (4)  th.  interaction.  iJ1**rcnt lcn. 

fraction..  Th.  polar  fnattina  c J,.Ia iL ]r‘..'^r  Vr  f?»"  «■*  «ml» 
than  the  nonpolar  fractions*  the  sheeLicel  oobh it i mi  nth  EWf/vslwe 

fro.  fuel  to  fuel  Most  of  thTfler™.  TP  ******  «M*d 

neutral  ooatponents  which  o*apri.«  about  leg  flf  thl  attribute*  ,* 

the  hot  plate  test  oorrelaie*  reasonably  well  with  the  at  Jii*  *****  ***** 
Brdoo  fuel  coker  test.  61  fllbsr  plugging  in  the 
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XSVBXmOSS  ON  NZOltQBZOLOaZOAL  CONTINUATION  Of 


Henery,  R.  B.  (A8TIA) ,  COMPILATION  Of  U 
FOILS.  AD  266000,  November  1961.  42  pp. 


This  o oap nation  was  praparod  by  A8TIA  in  raaponaa  to  an  Inquiry  concerning  tha  Mlcro- 
biolofloal  Oontaninatlon  of  Vuala.  Matarial  la  indaxad  by  tha  following  oatagoriaa  to 
provlda  several  cross  rafaranoad  appraoohast  aganolas,  individuals,  magaalnea,  Hastings 
patants,  and  raports.  Kay  paopla  vara  oontactad  in  an  affort  to  obtain  as  comprehanalva 
a  survay  of  tha  litaratura  as  possibla.  lot  all  rafaranoas  list  ad  art  raadily  avallable- 
othars  nay  contain  proprietary  information  and  may  not  ba  ralaaaad  by  tha  controlling 
offioa.  All  rafaranoas  with  AD  numbers  ara  available  from  ASTXA  to  qualified  users  of 
ASTIA  sarvloas.  Appandioas  contain  also  a  list  of  oontraetors  (and  contract  nos.) 
doing  work  on  affaot  of  fuels  on  fuel  systems,  and  a  Bu  laps  instruction  concerning 
fuel  quality  and  oontaninatlon  standards. 
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Henry,  J.  C.,  PROFSRTIES  OF  JP-4  JIT  FOIL.  D.S.  Air  Force,  VADD  TR  60-57,  January 
1960.  20  pp.  (AD  238922). 


V 


During  tha  period  fro*  January  1958  through  May  1959  a  total  of  167,841,925  barrels  of 
JF-4  fuel  ware  analysed  by  various  quality  Control  Laboratories.  This  report  presents 
a  statistical  analysis  of  these  data  for  25  specification  properties  (gravity,  snoka 
point,  potential  gun  content,  freeslng  point,  vapor  pressure,  aniline  point,  etc.). 
Frequency  distribution  curves,  900  Units,  maxima,  minima,  and  mean  values  of  fuel  pro¬ 
perties  ara  given,  as  wall  as  naan  property  values  of  fuels  purchased  from  four  9.8. 
areas. 


Harrington,  L.  P.,  THI  BIOTICHNICAL  PROBLEM  Of  THE  HUKAV  BOOT  A8  A  BIAS  KXCHAIOm. 
American  Society  of  Mechanical  Engineers.  Transactions,  80,  343-6  (1958). 


The  paper  demonstrates  that  a  large  body  of  calorimetric  data  on  tha  hisean  heat 
exchanger  can  ba  suenarlsed  in  statistically  derived  empirical  aquations.  These 
aquations  obviate  the  need  for  special  physiological  knowledge  of  the  engineer  who 
would  make  such  computations  from  the  classical  equations  of  heat  lama,  A  metabolic 
heat  production  rata  of  92.5  KealAr  is  given  far  n  mum  mile  sub  loot,  seated 
posture,  noxmal  clothing. 
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(AD  117780).  aeronautios,  RK  IMZtl.  December  1«§I.  44  pp.f^Wt 

» •  » 

ltop#ntiii4-l»oh«t^tMl^,^utlo^lSl^jp04l,tS  JR9* »d  h3rdrocarbon  ^  <•» 

analytical  report .  it  la  shown  that  the  laum*  ?**  JP“*^  c«wldered  in  this 

superior  to  current  jet  fuels  as  heat  sinks  and  nil  hydrooarbon*  •*•  "uch 

engines.  The  low-molscular-wslrht  fuels  am  *'*<lutred  vith  cooled- turbine 

availability,  and  cost.  1^2  SauSS^SlIn^0^  r#«“*  to  r**.. 

factors  are  discussed  for  the  normally  gHioil^IIiI  anfv,1°W‘t*^*r*tur*  *»**lin« 
aircraft  can  be  held  between  fllSElg Lid^II^f?^!*  h!£  ,hort  ti«es  that 

with  some  fuels.  *  ***  orr  **•  ahown  to  be  a  severe  disadvantage 
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FUELS.  * /^erican^aemical^ociet^b  DlvliloA  IJW^J?M<niLAR  WDfflT  HTTROCARBOKS  AS  JET  * 
no.  4.  05-17  (SepuSor  126?)!  7*  “  *  B*trol*«  Chemistnr.  Sprint. 

\  *  ***'*+•&*'*  Cfi 

CO  f  « r-  '>  -  1 

ffTtSTLS^rr'1' llvu  -*«««*.„  mu  « 

«  —  parlor  t.  *£Lt‘ VtyTE. TJ SatT^^t"^*  *a™c*A°"* 

fuels  may  be  required  for  very  hlgh-soee*  f li-ht  ,  •f4  fchat  th*»*  ■«"  volatile 

range  wUl  not  necessarily  s3ferf iJ1?  “  U  al*°  ,h0wn  that  aircraft 
their  density  is  low.  The  normally  r  1®w“aolJ®ttlar  weight  fuels  even  though 

t-p.r«ur..  «*  z.  tS  JZXufsx^.'T^ST. M  *•  «* 

herein.  Th.  relatively  .hort  tln^e  thM^liTSt  f“tor*  "» 

«"  1.  «  ..vane  disadvantage  ■rtth^e^iaST^L^Te!*?4  Wt**“  miln*  and  tedco- 
hydrocarbon,  era  readily  available  at  lo»  ooit  f  *h*  lowr-»0l««ttlar  mlfht 

s  '  i-  '  -  *  .  ~1  ■  ’  t.  ., 

4  * "  .  i^sther  l,etq  5 


o 

CO 


*  :  IS; 
■ee*'  eg 


s. 

^  yta*m 


February  JWM.  22  pp.  *»ooauti«.  and  Spaa.  Xdmnl.tr.tlon,  Nmo  1-M-SM, 

‘  •::  . 

«gASg^aBr, 

outlet  and  at  tvo  f^MatatlSTuf^.*!!?  *h*rwo»Plaa.  Staples  taken  at  the 
am.Un.ia.,  am  mi-Ur  ratio., 

oonbuatora  pamt  aatUataa  to  be  nad.  7??.  nn  *T  ukm  trm  *»«  r"-J« 
the  practical  ooabuatlon  of  hydrooarbona* In^lT^lt  —*$*  i"1****  *«“eaee.  In 

—  rata-luitln*  at  lov  pra^^S^um J£, l2£*. 
pressures.  w  processes  are  rate-oontralling  at  high 
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»;«• ;  mum  mwemtam  or  — . ... 

5®™f» ,**  mmiSS?  fcttSfISLSTrTT!*,ul  “«**m515Em» 

™  M4rM*.  Au*u*t  1U4.  81  pp,  Ai’rU*rar  Cc«ittee  for  Aercnautios, 

MoTtf  Tlo2l.SJ?*2  .lttur.  m4dltl«n  to  tho  _ 

«tjjr  «rfM.  *  th;  «C££*2*i  ‘WT*1^ 

higher  efficiencies  than  »hfrss  obtained  ®**  •*P*rlmental  combustor  ava 

lodlo.ted  .  lo«  tondone?  ^  -d«l  .t  U1  .«dm£,^3 

cortuotor  n.  u^tod  b,  thoTfL^C^’, „?!*!’*''  of  th.  “* 

or  hl*h  pra.iur...  noth  Doolt  Into  tho  wporltia,  «,  ,t  lm 


r  ,o”e'  contr*ot » »(«i«)-5m.  »««t.?^ra2  r&o?o£?r 

ttfiOOPAQ^hfll  ■  A.t.  |  _ 

tlon  Cantor  on  tho  Mdlotlo^tSlliS4^",^!^^?*  “  th*  *»dUtlon  Kff.cta  mfomt- 
rwiou.  radiation  do—  „U1  If “c t  tte  f“*1* '  *»  •««»  to  «hl« 

£»“  ““U~4-  *°  •^lo«IItl^h^M^,*l0^.“dk^«“  propart laa  *  fa.!. 

“f°"  th*roa!  stability  and  upon  otter  ftelo™^  •  ''**?  *’**  •"•«»•  of  Irra- 
mal-stablllty  tost*  and  tho  fn«i  m-Mum  i  -  f*1*1  *>r°i**rt1***  Howerar,  both  the  thor- 

J?iJTrlJatl0n*  "**  d**r*s»tion  **,leat*  that  ^hydroge^i*,. 

dlotlon  (o.  Miwrrt  In  a  fuel  coker)  tend  tj  dU?£!.^  5?*  stability  eioud  by  irra- 
Pre Irradiated  fuels  frequently  orodue.  aft#r  •*T*ral  months  of  stones 

stability  in  the  presence  of  radiation  than  rMultB  **•”  tested  for  theraal 

tlon  of  pre Irradiation  and  irradiation  dSln^ JOti lbi*ne*  °f  The  eomblna- 

•orease  In  the  thermal-stability  ratin*  J***111*  Can  Pro<luoo  either  an  Increase  or 
w«  these  changes  usually  cannot  be  piloted  ££  ?lth  th*  orl*lai11  »tlng. 

***  naturc  of  the  end  use,  and  the  enact**  .  effect  of  pre- Irradiation  alone 

,ur**  -*  * — *  *-*«  the  Tpirrar  ~dution 


*•  s*  (Hocketdyne),  HRAT 
hJUHll'glC  WtiTXMO  COHDITlogfl 
no-  41,  193-200  (1903). 


****skr  to  HP-1  ratoon  a  to mam  ms,  «««*. 

Chemical  *n«lneertn«  Proare..  VUM  1*n“ 

^  progress,  Symposium  Series,  W, 


^  I?  *—•  «*  iProotlgatod  undtr  _ 

•ldl^r  «hI!n^*P”1**nt*1  ‘"toKlfl  —Pto  .lUtteMste***  ®*  *  llduld-roetot- throat 
■Ido  of  a  0.80-  by  0.819- in.  rector!-  !  1#Ctro|,Ut*  »  copper  heating  strio  to 

90  ^J11  fcJd°ka*M-  «*»  •l.ctriST^re^r^r^^;3  etainless  steel  tube  of  o.OiO- 

r*8l*tanc*  ^ting  occurred  in  the  cLpe?  tahe’  •Wro*i«*tely 

duclng  an  asyaaatric  hast  input  to  tho  *“*  •^•cmt  tube  wall,  pro¬ 
to  120  ft. /sec.  and  heat  fluxes  to  2  ,?***  w*r#  sethered  at  liquid  welocitloa 

t«njfer  cotffici^  was  ‘ 1  A 

•i«t  dieter  was  e*lqy.d  in  dl^^^^^tleh.  if  the  u^al  squiy- 
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JTLU  AOCOT  MOTOR.  Roobstdyns,  m  ion/**,  «.  t.  Air  Parts,  Centra*  A9  04<«ll)-t?*l, 
first  Quarterly  frogrsss  Report,  September  1—4,  —  pp.  ^ 

.  .  .  ■■■'  ,  q-Jg.  I 

Iff ort  on  "study  of  an  ladothernlo  fual  f  • r  tbs  Atlas  Rochet  betor*  «u  M rental  taarl 
both  analytical  and  experimental  stadias.  Tbs  analytical  stadias  ***■<»■*  tbs  ass  of 
tatraisobutylena  (T9)  as  a  replacement  for  Bf-l  la  an  Atlas  type  etytna  with  VLCK  as 
tbs  oxldlaar.  fsrforaanoss  of  tbs  two  fuels  asra  compered,  as  aall  as  tbs  tealart  Jut  it 
prassurs  drops  and  coolant  temperature  rlsas.  Assumptions  of  vtryii*  snnmits  of  §m> 
sida  carbon  deposition  vara  xaada.  Because  of  its  Inferior  transport  properties,  CXI 
appeared  to  be  aa  Inferior  coolant  te  BP-1  tinder  conditions  abas*  Its  greater  bast  si— e 
was  not  required.  Tbs  experimental  effort  was  directed  toaard  tbe  preeratlen  of  aa 
apparatus  to  perform  forced  conveetian  beat  traaafar  studies  with  TIB.  Aa 
oloeed-loop  hydrocarbon  flow  system  was  rebuilt  and  a  flow  beach  and  tubular  test  seetlam 
vara  constructed.  Buildup  vac  completed  ead  tbe  apparatus  out  under  —  —atlig 

conditions  at  tbe  end  of  tbe  Quarterly  period. 


Hines,  V,  3.  end  Volf,  I.  (Rocket dyne),  2RSSSURX  OSCXLLATXOM3  ASSOCIATE)  vm 
TRAISFDt  TO  HTDROCARBO*  FLUIDS  AT  SUFBtCRITXCAL  FRSSSURKS  AMD  T—THf— II 
Journal,  361-6  (1962), 


lest  transfer  experiments  arc  described  which  were  conducted  with  XP-1  and  diethyl* 
cyclohexane  (DRCM)  flowing  turtmlently  In  round,  thin  vailed,  electrically  heated 
tubes  at  supercritical  pressures  end  supercritical  vail  tamps  rets  res .  fbder  these 

conditions  s  Vibration,  Intense  enough  te  be  audible,  emanated  from  the  test  sect  Ions. 
The  vibration  was  accompanied  by  a  sharp  Increase  in  heat  transfer  without  a  corres¬ 
ponding  Increase  In  veil  to  fluid  temperature  differential,  a  result  similar  to  that 
obtained  with  nucleate  boiling.  The  vibration  was  also  found  to  be  very ' destructive 
to  the  thin  walled  tubing.  Measurements  of  amplitude  and  frequence  of  the  fluid 
pressure  osolllatlons  were  made  with  a  flush  mounted  81 M  crystal  transducer  positioned 
at  the  end  of  the  heated  protlon  of  the  test  section.  Frequencies  la  the  range  from 
1000  to  10,000  cps  and  amplitude  as  high  as  3B0  pel  peak  to  peak  vers  measured. 

The  results  of  the  heat  transfer  experiments  with  and  vlthout  vibration  are  presented 
In  tabular  and  graphical  forms. 


lire  oh,  I.  end  Ryasen,  ?.  A.,  CGMBSTZOM  SUAX  M1K— 8  21  T—  CKZBASXOi  OP  HD 
rouraal  of  Chemical  Physios,  40,  *010  (1044).  (*rra turns  ibid.  ^  001,  if— 1. 
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In  a  study  of  the  Important  reaotions  and 
tion  of  hydrogen,  various  reaotlon  schasm 
A  mechanism  of  elementary  reactions  was  a 
integrated  on  a  7090  computer  uslr«  a  bun 
tints  were  compered  with  the  experimental 


d  species  la  the  induction  period  of  the  ei 
me  and  sundry  rets  eonetante  ware  invest lg 
set  up  and  the  system  of  kinetic  equations 
nge-Kutta  echoan.  Results  for  eomputed  in 
1  results  of  Schott  said  linear 
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mvcra' **  *******  **  *-  (fhinipe  Jetroleimf,  nocmil 

WraCTS  OP  1*1  55  IB.  Soolety  of  lntonotlv.  Inglneers*  SIX  Taper  €851,  iprll  1963. 


The  ccnponants  of  Jet  Tael  nntl-lelng  additive  1*1  'fs  m  nthylene  «1too1  wr« ti„i 

r»BBi  *•  *•  m»in*nnr  m  mumum]*  mSuSi^TIu*1 

Min  J^owthB  1s«*^*a  (fw«l  and  bacteria}.  Biocidal  eonoantratloc  fittQfr) 

vlll  axiat  in  dlserste  water  phases  suoh  as  at  19m  botton  of  ftMi  tanks  if  t>» 

*•«  treated  with  about  O.05*v  J*i  55  m.  ^  the  ha. 
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Hlrschfaiaer,  J.  0.  (flni varsity  af  Vlsoenaln  *aral  * _ _  _  _  __ 

obkcau,  men*  nw.  x. 
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If  a  chealcally  reacting  alxtura  la  confined  lit wean  two  aaiallal  alata*  M 
othar  cold,  tha  tanperature  and  the  chenlcal  -«■ taaltliai 

«ii  b.«  rim,  **«*  ^rSSSTJL 0 

and  tha  hetaroganeus  reactions  an  tba  aurfaoas  **?■“ 

In  althar  tha  fomard  or  tha  r*waTdT~!J?!!  *»/■»•«•»  nta>  ai 

hrlum  (which  la  aqulralant  ta  tha  tharaadimalm  of  3aoal  chsnloal  < 

mature  ware  a  pure  auhatanoa  with  an  affective  osSSelSrif 

*qUf  °n  U  *lT*n  tme  ***•  «Waetlaa  coefficient  af^L««atS£cSS? 
tailed  examples  *re  glvan  far  a  ™<— — - ni|— i  1  il  1  - 

of  oxygen,  p,  ^20.  Tha  analysis  applies  OQaallj  wan  ta  nnd  to _ 

Thla  work  was  sponsored  hy  the  Office  of  1ml  Ba search  wndnrCautraot 
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Hoff,  M.  J.  ( Polytechnic  Institute  of  Brooklyn),  HZQH  nMPERATUBf  KWB0TS  Z1  AXBQBlff 
STRUCTURES.  Applied  Mechanics  Reviews.  8.  no.  11,  463-6  (1965).  ' " r;^v5*«-  Wiki?.  ■ 


A  rovlew  of  tho  problems  of  aerodynamic  hooting  both  for  aircraft  (uir  breathing)  *«*•>«(>»* 
missiles  on  reentry  Is  presented.  Primary  emphasis  la  on  structural  problem*  reealtine  - 
fro*  heating. 
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Hoff,  N.  J.,  ed.  HIGH  TEMPERATURE  BffECTS  Sf  AIRCRAFT  STRUCTURES.  NewTork,  Pergamcn, 

1958.  357  pp.  (North  Atlantlo  Treaty  Organisation.  AOARDograph  Bo.  28). 

M  .  j 


Sixteen  papers  ere  Included,  dealing  prlaarlly  with  tho  structural  consequence*  of  9 

high  temperatures  resulting  from aerodynamic  heating  In  supersonic  flight.  Both  **■  *  ^ '  *- 
manned  aircraft  and  rooket  missiles  are  eensldered.  the  first  two  papers,  an 
Introduction  and  a  discussion  of  external  sources  of  heat,  describe  the  magnitude  of 
aerodynamic  heat  effects.  > sawesr?  .1 

—  k,;  ”•  •'«■*  ***  ^  *****  *#  »*«  route*  .***B  >;  i;?iv :.r;  siiifc 

..  .tea  aMASdand  .s.*^  /*#’.*•  v.  i.->-  .c  stmf  .  <aiowo  sammoaftfr  ’jjV 
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Holbeche,  T.  A.  and  Spe»c#,  D.  A.  (Royal  Aircraft  Establishment  U.X. ),  A  THEOHETITSL 
AND  EXPERIMENTAL  INVESTI0AIIC8  OP  TEMPERATURE  YARXATION  MHTSP  ASCENQATXMU  8H0CX  VAYM. 

Royal  Society  (London).  Proceedings,  A279.  111-28  (1964).  0 
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Temperatures  In  the  range  2000  to  2700*K  have  been  measured  behind  shock  waves  in 
nitrogen  and  oxygen,  by  means  of  the  sodlum-llne-reversal  technique,  larly  tests  at  lev 
initial  pressures  In  nitrogen  in  which  a  significant  tlae  was  required  for  molecular 
vibrational  equilibrium  behind  the  shook  front,  shoved  discrepancies  of  the  oxvRir^of  t4****. 
290*K  between  the  equilibrium  temperatures  then  obtained  and  those  Inferred  fro# the  ’*  ' 
measured  speed  of  the  shook.  These  are  explained  as  being  due  to  attenuation,  as  at  result  ' 
of  whloh  the  particles  at  the  head  of  the  relaxation  sene  are  raised  to  lower  temperature* 
than  those  at  the  rear,  whloh  passed  through  the  shook  earlier  In  its  flight. 
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Hop#,  J.,  OTWR8CKEC  TRAH8P0RT  PROPHL8I3*.  Inetitute  of  to#  Aeroapeoe  Science#.  P»P#r  63- 
8,  7  pp.  (International  A#ro#pac#  Abstracts,  j£,  no,  4,  168,  abatr.  A  68-11868)* 

Discussion  of  angina-evaluation  and  o oaj>on#nt-r#a#aroh  program#  al— d  At  a  choice  of  aa  «• 


(88T).  Th#  aircraft  la  to  carry  a  payload  of  38,000  lb  over  3,800  nautical  ail—  ,’Ah  * #  HfjtmAH 
oruiainc  ap##d  of  X  -  6.  Th#  pro«r#aa  in  #aflaa  design  ensuing  fre*  the##  FWji  la  * 
noted  in  t#ra#  of  component  #ffloi#ni#a,  thrust-to- weight  ratio,  and  turbine-inlmt  tmn^oxos. 
temperature.  Th#  SM-engin#  oyol#  atudi##,  oonduot#d  on  th#  beat*  of  th#  labored  levels 
of  oomponent  technology  on  12  types  of  engine,  show  that  the  turbofan  and  turbojet 
•ngin#s  perform  b#at. 


I 

Horrooks,  J,I.  and  McLaughlin.  8.  (Inp#rial  College),  TMWMCTHB  MflHMIWa  Of  jm 
THERMAL  OOHDVOTXVSR  Of  LNPXD8.  fare  day  8#oi#ty.  Tranaaotiona,  i£,  1706-16 

•  ,  _ I  ,  f  *  —mi  *  t  \  B  l  i i  /  ■ 


utl  uouegej,  xasrHuximi 

Seoiaty.  Tranaaotiona,  H,  1709-16  (JtSI)* 

lv  ,4  ■'  ^A  g.-eloP* 


Th#  important  factor  in  controlling  the  temperature  dependence  of  th#  thermal  #ondu#tlTlty 
of  a  liquid  la  shown  to  be  the  oeeffloient  of  theraal  expansion.  Impressions  for  the 
t eager at ure  dependence  ef  thermal  oendustivity  are  darived  on  the  haraooie  •■•JJ1*** ' 
rectangular  cell  potential  nedela  «f  the  li*»U.  It  la  found,  that  in  the  limit  ef 
high  denaltiea,  the  cell  aedel  reeulta  agre#  with  the  atatiatioel 

based  on  a  distribution  function  approach.  Aeomparieen  of  the  relative  a«naltlvltlea  of 
Tlaooalty  and  thermal  oonduotivity  to  ohangea  in  temparatura  and  structure  la  aade. 
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Holloway,  t.  ».  and  Storrett,  J.  R..  IFF80T  Of  COWTROLLID  8UW1C8  R0WBO88  CP 
BOUNDARY- LAT1ER  TRARSITiOH  AMD  H8AT  WAH8F1R  IT  lilOH  MQQV8  T,*  S*  ^ 

national  Aeronautics  and  Spao#  Admiriiet ration,  TH  D-205-*,  April  lffi*.  *»  pp, 

§  "  :iiS  S ‘  El  ii,  ■ 

A  systanatio  investigation  has  been  conducted  to  detrain#  .the  effects  of  various  slu 
spheres  alined  in  a  row  equidistant  from  the  leading 
anfi  heat  transfer  for  a  sharp-leading-edge  two-dimensional  flat  Pl*te. 
indicate  that  both  the  Reynold's  number  for  natural  transition  and  the  critioal  routfi- 
ness  Reynolds  number  increase  with  increasing  Naoh  number  (above  a  "jeh  number  ^ 
approximately  3.5  to  4.0).  Calculations  of  the  heat-trsnsfer  distr.butions  baaed  on 
Simple  flat-plate  theory  are  shown  to  give  a  reasonably  good  prediction  of  the  expen 
mental  results. 
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lin?Jr*.thI  ®cJtriot  Wl  conducted  on  single  burner  tubes  fro*  General  Hectrio 
J-31  a*id  J-33  turbojot  airoraft  engines  oupploaontod  by  atudloo  of  low  teneraturo 
■pray  noaele  performance  and  low  teaperature  filtering  problems .  Tho  deleterious  arfaeta 
of  carbon  and  other  Materials  foraod  In  tho  full-scale  unit*  proaptod  itudlos  of  various 

conditions  with  prlaary  effort  on  deposition  tondonoy.  in  addition 
«<*Jtt»tion  efficiency  and  flaao  stability  with  various  fuel^and  igniXon 
obtiLUd^n^lf/J  sub-aero  teaperatures  wore  porforaod.  Tho  carbon  deposit  iSfrat  lags 
obtained  In  a  single  burner  tube  appeared  to  correlate  With  full  soale  engine  results 

SfSLSI?  0 JBtttljns  Influenced  the  rate  of  oarbon  deposition  In  the  eoetoustors, 

the  deposition  tondonoy  dooreasing  as  the  output  or  the  Inlet  air  tewerature  was 
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SocISB«*!fm-aSSR?iSk80S '  - J*  t  (2h*n  011Co-)  *  "cohhjwioh  characteristics  or  skoial 

Air  yogo*»  WAPO  TR  58-437,  Contract  At  83(6l6)>3693,  April 
1268.  (AD  165  801).  REPORT  CLASSIFIED  COCTIDlifTIAL.  .  aprxa 
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Horstman,  V.  V.  and  Jackson,  J.  L.  (Shall  Oil),  C0ME&3T10K  CHARACTERISE: 
HYDROCARBON  JET  703 LS.  U.  S.  Air  Voroa,  ASD  TDR  63-682,  Contraot  AT  38 
July  1962.  81  pp.  (AD  290395). 


A  single  combustor  from,  a  J- 79  angina  was  used  to  evaluate  c  estimation  efficiency,  flame 
radiation,  fuel  consumption,  and  altitude  relight  characteristics  of  12  hydrocarbon 
fuels  potentially  useful  in  supersonic  aircraft  gas  turbine  engines.  The  relative  con- 
bust  ion  efficiency  was  approximately  constant  for  all  fuels  at  a  given  test  condition:; 
but  Increased  about  90  as  the  combustion  intensity  was  Increased  from  82,000  to 
295,000  Btu/ou  ft/min.  Combustor  metal  temperature  was  dlreotly  propqrtiooal  to  the 
combined  effect  of  heat  conduction  and  convection  and  flame  radiation.  At  a  given  teat 
condition,  differences  In  fuel  composition  caused  variations  In  liner  te^erature  and 
flame  total  radiation  which  beoaae  greater  as  the  combustion  Intensity  increased.  At 
high  heat  release  rates,  liner  temperatures  were  reduced  slgnlf loantly  with  paraffinic 
type  fuels.  The  liner  temperatures  correlated  equally  well  with  H/C  ratio  and  with 
Lumlnometer  Number.  Base  of  relight  at  simulated  altitude  conditions  Increased  with  de¬ 
creasing  A  STM  100  distillation  temperature  and  with  Increasing  paraffin  content  of  the 
fuel. 


‘Ltioqim 


Horstman,  W.  V.  and  Jackson,  J.  L.,  TOIL  REQUIREMENTS  07  PR3-TAP0RIZIN0  TIB  0AS  TURBINE 
COMBUSTORS  MATERIALS  SECTION.  Shell  Oil  Co.,  Wood  River  Research  Report  Me.  1451,  U.  I. 
Air  7orce,  Contraot  AT  33(6l6)-76,  July  1964.  40  pp.  (AD  52268). 

o 


Tests  were  performed  in  a  Mamba  (pre- vaporizing)  combustor  to  investigate  the  effect  of 
fuel  properties  on  carbon  deporltlon,  combustion  efficiency  and  stability,  and  low  tem¬ 
perature  starting.  Tuels  used  were  Keroslne,  JP-3,  JP-4,  Aviation  Oasollne,  and  a 
series  of  specially  blended  fuels,  some  with  synthetic  gum  added. 


Horstman,  W.  W. ,  Jaclcson.  J.  L.,  Sorem,  8.  8.,  and  Colt,  R.  A.  (Shell  Oil), 

COMBUSTION  CHARACTERISTICS  07  SPECIAL  HYDROCARBON  JET  TOILS.  U.8.  Air  7oroe,WASD  TR  60- 

850,  Contract  AT  33(616) -5622,  November  1960.  137  pp.  (AD  274620).  q 


The  combustion  performance  of  potential  hydrocarbon  fuels  for  supersonlo  aircraft  jet 
engines  was  evaluated  in  a  J-79  engine  combustor.  The  combustor  test  conditions  simu¬ 
lated  full-scale  engine  operation  at  high  altitudes  and  supersonlo  speeds.  As  the  Inlet 
air  pressure  decreased,  the  combustion  efficiency  decreased.  Differences  in  oombustlon 
efficiency  were  noted  between  8  fuels  at  the  various  operating  conditions.  A  comparison 
of  the  fuel  flow  requirement  for  a  constant  burner  temperature  rise  (thrust)  at  two  test 
conditions  indicated  lowest  fuel  flow  on  a  weight  basis  for  a  paraffinic  fuel  and  a 
production  type  JP-6  fuel;  lowest  fuel  flow  on  a  volume  basis  was  indicated  for  a  naph¬ 
thenic  fuel  and  lsopropylbloyolohexyl.  At  a  more  severe  operating  condition  the  lso- 
propylbioycloh'jxyl  indicated  a  low  fuel  flow  requirement  on  both  a  weight  and  volume 
basis.  The  effeot  of  fuel  preheat  on  combustion  effiolenoy  was  negligible.  Combustor 
liner  temperatures  were  not  affected  appreciably  by  fuel  differences.  The  oarbon 
deposits  were  very  light  for  all  fuels.  The  fuels  with  the  higher  AITM  Initial  and  100 
boiling  points  had  higher  ignition  requirements  at  simulated  altitude  relight  test 
conditions. 
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Horstman,  W.W.  and  Schramm,  X.I.,  0.1.  1-16  JK  FROFCLSXOK  BCWBDi  SSttfl.  Shell  OH 
Company,  Wood  River  Research  Laboratory,  Report  1266,  0.1.  Army  Contract  W-33-03t-ao- 
9813(14169).  April  28.  1946.  24  pp. 

- 


Taat  work  on  tha  contract  waa  oonduotad  on  a  single  buraar  of  a  Oanaral  llaotrlo  1-16 
turbojet  aircraft  angina  to  study  the  performance  of  the  unit  under  various  operating 
conditions.  Tha  deleterious  affects  of  carbon  and  other  aster lals  formed  In  the  full- 
scale  units  during  operation,  prompted  studies  of  various  fuels  and  operating  conditions; 
primary  effort  was  placed  on  their  effect  on  deposition  tendency.  In  addition.  Some 
preliminary  Investigations  were  aade  employing  water  lnjeotlon.  and  some  modifications 
were  made  In  the  apparatus  to  facilitate  the  studlea. 


Horstman,  W.W.  and  Smlalek.  J. J. .  GAS  TURBIXK  FURLS.  Shall  Oil  Company.  Wood  River 
Research  Laboratory.  Report  1386.  Pinal  Report.  U.S.  Air  pjrce  Contract  AP  33(038) -17444, 
Pebruary  8,  1952.  26  pp. 
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A  Reiohhelm  Gasifier  borrowed  from  the  Xavy  was  used  In  a  J-33  single  burner  tube  for 
an  Investigation  of  the  effects  of  prevaporised  fuel  on  burner  deposits,  combustion 


4;  £  J 


efficiency  and  stability  and  Ignition  or  starting.  Various  fuels  used  for  the  tests 
Included  a  JF-3,  JP-4  and  a  grade  115/146  aviation  gasoline.  Steam  ejeotaTs  ware  in¬ 
stalled  to  provide  exhaust  conditions  at  altitudes  up  to  80,000  ft.  Por  starting  tests 
at  simulated  arctic  conditions,  a  means  for  cooling  the  burner  Inlet  air  was  provided. 
The  use  of  prevaporised  fuel  produoed  less  deposits  In  the  J-33  burner  tube  liner ‘than 
did  the  use  of  pressure  atoadsod  fuel  when  burning  heroslne.  The  deposit  forming  ten¬ 
dency  of  JF-3  was  higher  than  that  of  karoslne  when  using  tha  gasifier.  In  the  standard 
J-33  single  burner  tube  with  pressure  atomised  fuel,  karoslne  formed  heavier  deposits 
than  did  JP-3.  The  effect  of  fuel  characteristics  on  general  burner  performance  was  not 
appreciable  In  the  simulated  normal  operating  range  with  the  gasifier. 
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Hosek,  J. ,  WHAT  WILL  BB  THE  DBVBLOFKBRT  OP  AIR  TRAMS  PORT  ATI0X  UWTIL  2000.  Letecky 
Obzor,  1961.  no.  10.  334-5. 
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The  author  speculates  on  the  likely  development  of  wingless  aircraft.  Aircraft  will  have 
a  minimum  of  four  lift  engines  and  two  propulsion  engines.  The  propulsion  engines  will 
also  be  capable  of  produolug  lift  and  thus  enable  the  aircraft  to  oontlhue  Its  flight  or 
land  should  one  or  more  of  the  lift  engines  fall.  It  can  be  presumed  that  tha  wingless 
aircraft  will  be  more  efflolent  arid  economical,  and  Its  maintenance  less  expansive  than 
that  of  conventional  aircrafts  Aerodynamic  heating,  attaining  a  value  of  several  thou¬ 
sand  degrees  Kblvln'at  hypersonic  speeds,  will  play  an  Important  part  In  the  design  of 
future  aircraft,  nie  aircraft  will  have  to.be  protected  against  this  heat  by  a  suitable 
thermal  Insulation,  artificial  cooling,  e.g.,  forced  olroulatlon  of  a  coolant  (the  use 
of  fuel  for  this  purpose  Is  also  possible),  transpiration,  ablation  shields  or  by  magnetic 
ooollng.  It  will  even  be  possible  to  bum  fuel  on  the  entire  airoraf t  surfaoe  as  a  pro¬ 
tection  against  still  higher  temperatures  of  aerodynamle  heating.  As  regards  the  power 
plants,  piston  and  turboprop  engines  will  be  completely  superseded  by  Jet  and. rocket 
engines.  The  turbojet  and  ramjet  engines  will  eventually  use  nuclear  energy. 
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Hostetler,  K.X.,  Lalleur,  f.M.,  and  Ms  11,  C.W.,  ADV1IGKD  HBAT  flAIWW  FWIDC.  Hughes 
Ground  Systems,  fullerton,  Oalif . ,  Seventh  Quarterly  Report,  f.8.  Air  Fcree  Contrast ,  „*  few-? 
A»  33<616>-710»,  Jily  Igfig.  86  ».  «L.rjS'*l 


The  objective  of  tho  program  Is  to  find,  study  and  develop  sdvancsd  host  transfer 
fluids  to  bo  oiroulstsd  through  eiectrioal  modules,  controlling  component  temperatures 


within  tho  temperature  range  for  fluids  of  -65  to  660*».  “  ^  (  ? 
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Hostetler,  H.  f.  and  Powers,  X.  J.  (Standard  Oil,  Ohio),  BOOS,  SORfACTAXTS,  AID  HOBS. 

American  Petroleum  Institute.  Proceedings,  Section  III.  182-43  (1363).  ,  \aati  4yih^J] 


Distillate  fuel  contaminants  such  as  water,  rust,  dirt,  surfactants,  and  nlcroorgMiVjSJ  *  ;■ 

can  cause  fuel  handling  problems  for  the  petroleum  supplier  and  serious  operational 
problems  for  the  consumer.  This  paper  describes  fuel  filtration  and  water  separation 
problems  which  are  caused  by  surfactants.  Problems  of  fuel  filter  plugging,  coked  *2 

burner  nozsles,  dirty  diesel  fuel  injectors,  aircraft  fuel  gage  foullzg,  and  tank  corro¬ 
sion  are  associated  with  microbiological  fuel  contamination  and  are  also*  dismissed.  Cbo  -i» 
examples  cited  illustrate  the  seriousness  of  surfaotant  and  microbial  fuel  *  vs- vj  to  m 
contamination.  Many  operational  problems  can  be  minimised  through  tbs  use  of  improved 
housekeeping  practices  and  fuel  miorobieldes.  87  references  are  given.  ■  .  r 

S,£  s:’  r!  ;  vy  i .  .v  -  :  —  •'«  fifflip?  iff*  **t  c,t4  *X .  t‘ 
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Howard,  P.0. ,  HEAT  TRAISVBR  <M  UV3M1PT  AID  38*  8HXPT  OTUKEMIOAUI 
n  VRXB  ILIOTT  TO  moa  IUBBR  4.11.  0.3.  Rational  Aeronmutios  and 


Administration,  t 


Tl  D-2386,  August  1964.  48  pp. 


Heat  transfer  was  investigated  on  the  leading  edge  and  along  the  midspan  chord  to  a 
Reynolds  number  of  16.5  x  10°  per  foot,  and  a  comparison  of  experimental  heating  rates 
with  theoretical  heating  rates  is  presented  for  both  swept  and  unswept  fins*  These 
results  Indicate  that  the  flow  on  the  unswept  fin  is  laminar  at  the  stagnation  line 
but  beoomes  completely  turbulent  on  the  aft  portion  of  the  wedge  seotlon.  The  flow  on 
the  swept  fin  is  shown  to  be  turbulent  at  the  stagnation  line  during  the  entire  heating 


period. 

Ua/*m  • 
or  '  5 

r  14*-  .**  • 

•C  —  A  9*f 


U%\i  Sit  •  fit 


savSKf 


.'ft 


kr*\- 

I  M  .f  W  f  J  4 

:  *  •*  m  m.  1  •  >■ 


tv. 


r 


rvet'rt'  sfl 


t?  J .>y n 

•.:’v 


.J4S 


*1 


'  **;•**  ' 
4  v>  y  -u.- 

if  '  -err 


i 


4 


Hudson,  C.  R. ,  TKCHX1CAL  KOT»  0«  SPSCIFlCATiOK  WL-P-fMMnmAF).  flBAtt 
Air  Fores,  VADC  TM  87-121,  March  106  it*  m.  (AD  118179). 

.  IRV  T  IIIITr^PHMnH 


Ths  need  for  a  fuel  of  higher  then*!  stability  'than  JP-4  for  us*  in  Supers***! d  hi*-  '^i:**'** 
craft  is  discussed,  and  tha  specification  requirements  for  JP-6  compared  to  JP-4  ar*  !'4' iVt 
presented.  Aral  lability  Of  compoasnt  petroleum  distillate  stocks  for  the  production  ^ " 
of  JP-6,  storage  and  handling  need*,  and  est lasted  properties  (density,  viscosity,  heat 
of  combustion,  apeoifie  heat,  distillatioh  curve,  vapor  pressure,  sol  Might,  character-  ft% 
lsatlon  faotor,  heat  of  vaporisation  and  flash  point)  are  inoluded. 

)  r  .!  '  ’•  •• ,  rC'Syi « 
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Hughes  Aircraft  Company,  CONTROL  DATA  RSQUIRRMDRS  nYMTIOATICi  FOR  ORZMIZATXOR  Crffv'*  •*'*’ 
VOBL  OH  SUPERSONIC  TRAISPCRT  VEHICIK3.  Phase  I  Report,  Yolume  I,  HAO  Report  lor  63  R- 
0l9y9299,  P.3.  Air  Force  Contract  AF  33  (657)-8822,  January  1963.  (AD  333  861),  HBPQHT 
CIASSIFIED  C0MFHBHTI1L.  g 
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This  report  Is  issued  for  the  purpose  of  documenting  the  aobltfklihmeats  aohleved  durlns  4 
the  Phase  I  period  of  Contract  Mo.  AF  33(887) -8838,  Project  Mo.  9058,  "Control  Data^®M’"v 
Investigation  for  Optimisation  of  Fuel  on  Supersonic  Transport  Vehicles,"  it  oovers  the1 
period  from  1  June  1962  thrbugh  31  Deoeiber  1962.  In  the  oontraotual  Statement  of  V ark. 
the  major  work  area  In  Phase  I  was  defined  as  the  creation  of  an  IBM  7090  ocagaiter 
program  designed  to  allow  a  comprehensive  study  of  optimum  flight  profiles.  Phase  H, 
presently  scheduled  to  run  from  1  January  1963  through  1  Nsy  1963,  will  be  devoted  to  a 
quantitative  study  of  optimal  fuel  procedures  and  techniques.  Volume  I  dials  with  the 
overall  development  and  status  of  the  fuel  optimisation  study.  Volume  n  oontalns 
considerable  detail  on  the  particulars  of  the  IBM  simulation  program.  The  baslo  program 
for  studying  S3T  fuel  consumption  has  been  written  and  oheoked  but.  Mot  only  can  optimal 
flights  be  run,  but  also  flights  under  constraints  of  ATO,  — yrgtr^y  and  non¬ 

standard  atmospheric  conditions  may  be  studied.  Present  S9T  data  available  for 
quantitative  Phase  II  study  are  one  fixed  geometry  canard-delta  configuration  supplied 
by  XASA/Anes  and  one  variable  sweep  configuration  supplied  by  KASA/Langley. 


Hurd,  C.  D.  And  Macon,-  At  M.  ( Morthvestern  University),  PYROLYTIC  fORMATIOC  OF  ARHB&. 

IV.  PYROLYSIS  OF  BUZm,  THUNK  AID  RADIQACTIVK  TOLUBXB.  American  Chaodcal  Society. 

Journal,  84.  4524-6  (1982).  - 

I 

Toluene-a-*«c»  on  decomposition  at  825*,  gave  rise  to  bensene,  naphthalene,  phenanthrene  « 
and  other  produots.  The  bensene  was  3.28  as  radioactive  as  the  original  toluene,  show¬ 
ing  that  not  all  of  It  could  have  come  by  simple  solsslon  of  the  methyl  group.  The 
naphthalene  was  17.28  as  radioactive.  Both  the  phenanthrene  and  anthracene  ve.'e  nearly 
twice  as  radioactive  as  the  starting  toluene.  Infrared  analysis  confirmed  the  faet 
that  naphthalene  was  hot  a  pyrolytic  product  of  bensene. 
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ton.  B.  H.  ind  fcch...  I.  j  (u.  |.  Bmnu  of  hums),  mnn  ACOMUMU  Am  uxomn. 

TIOB  EBTUOnat.  InduitrlAl  And  BngtaMr'n.  Ch—ittry.  i§,  no.  1#.  1M4-I,  (IMA). 

f  ■••.  j 


Thj  effectiveness  of  several  additive  compounds  In  reducing  the  Ignition  delay  times  of 
!H!*na,and  *  •econ<1*1;7  dioaal  reference  fuel  we ra  tested.  All  of  the  additions  ware 
iSl?!?117  UMt— J*  ■dtarlala  whioli  presumably  decomposed  to  generate  radicals.  is^i«  these 
H^!iVI*i8aY*  •ifnlficant  reductions  in  delay  tinea  whsr  praaant  in  concentrations  of  thr 
of^ha°refa?IncanfuIin*  ********  t0  dacranaa  the  minimum  Ignition  temperate?# 

*• . -A  tat*  .voifeeisftqsfv  X  *6»  *sc4;jtt  '  ■-*. 


Huaa,  H.  V.  and  Runes,  S.  (Anarican  Oil  Co.),  HOW  HAZARDOUS  ARI  HOT  «ht.  iw>«m 

Oil  and  Oaa  Journal,  61.  no.  45,  180-2  (1063  '  “  *»  *»*»»». 

*•*  no.  W,  W  •  14&2I*  hizir  j  l)C  jpSPt 
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Experiments  ahowad  that  the  temperature  of  a  bare  natal  aurfaoa  must  be  hundrada  af 

J?n*I/b0TIith#u!!C*Pt*d  Hinim*  ignition  temperature  la  order  to  ignite  an  Wacom-  ;.n  *ri8 
fined  flammable  hydrocarbon-air  mixture.  Taste  ware  performed  in  large  beakers  and 
in  open-air  tests  where  evaporation  fron  large  pans  of  fuel  provided  the  fuel  vapor. 

' '  .•  •  v  *••}  X  .'I'rfdaAr* "  ostJ  .*?  tois2?  >s*.v  X  earn??  si  S'»v  rsetam-  &ti, j 
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Ojygha,  J.  and  Mondln,  H.,  BIAS  TRAISRR  TO  1  CAG-LIQUID  KZXTUXK  H  TGRC9CD  iwmum ■■■ 

o—-  ■— 1 sssa. 
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**  *3tplrl"!nt*1  “tu<Sy  wt*  "*d*  «f  *»kt  transfer  to  a  turbulent  flow  of  00>  aarrrins 
*^p*;d*d  dropB  <rf  •  •utactio  mixture  of  Sowthara  A.  The  ratio  of  tha  nMs^SSI^f 
liquid  to  gas  was  0.2-4.  The  heat  transfer  coefficient  increased  20  times  when  cmutm 

MegHglbie  iiquid  evaporation  took  plaoe  and  the  increased  heat  transfer  is  ascribed  to 

favorable  hydrodynamic  conditions.  Little  Inoraase  in  pressure  drcp  aceovaniad  the 
incrf.Ksed  heat  transfer.  ,  00^IU*a  ***• 
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International  Air  Transport  Association,  SYMPOSIUM  QM  SUPERS OKIC  AIR  TRANSPORT.  14th 

Technical  Conference,  Montreal,  April  17-21,  1961.  Tol  Z,  Report  of  Discussions,  218  pp 

and  Vol  II,  Working  Papers.  g 

to 

4k 

The  sysqposlua  proceedings  consist  of  84  working  papers  given  in  TOluas  XX  and  the  dis¬ 
cussions  of  these  papers  given  in  volume  X.  The  papers  deal  with  many  subjects  assocl-  ,  / 
ated  with  the  design  and  operation  of  supersonic  air  transports.  Althoigh  the  subject 
of  fuels  for  the  supersonic  transport  was  but  one  of  Many  subjects  treated  it  was  prob¬ 
ably  one  of  the  most  controversial  iteas  discussed  during  the  Syaposlua.  In  this  dis¬ 
cussion,  topics  brought  up  included:  acceptability  of  current  fuels,  possibilities  of  a 
single  fuel,  thermal  stability,  physical  properties  specifications,  t lae/t enpera ture 
history  of  the  fuel,  cooling  and  insulation,  venting,  inerting  and  pressurising,  heat 
sink  requirements ,  fire  hazard,  systea  contamination,  vaporisation  before  burning,  and 
fuel  storage  in  aircraft. 
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Irving,  J.  P.  and  Smith,  3.  M.  (Northwestern  University),  HEAT  TRANSFER  IN  A  CHEMICALLY 
REACTING  SYSTEM  (NITROGEN  TBTR01IDR- DIOXIDE ) .  A.  X.  Ch.  B.  Journal,  7,  no.  1,  91-6  (1961). 


The  effect  of  chemical  reaction  on  heat  transfer  was  investigated  analytically  for  the 
dissociating  systea  Nj  0,  ^=^2N0,  in  turbulent  pipe  flow.  The  Reynolds,  Colburn,  and 
Delssler  analogies  were  adapted  to  reacting  systeas  to  dateraine  local  values  of  h  '/h, 
the  ratio  of  the  heat  transfer  coefficient  far  a  reacting  systea  to  that  far  the  same 
system  under  frosen  nonreacting  conditions.  The  coefficient  h1  was  determined  by  using 
effective  thermal  conductivities  and  heat  capacities  composed  of  a  frosen  and  a  reacting 
contribution.  The  equations  for  the  effective  properties,  derived  in  this  paper  from  heat 
transfer  considerations,  are  in  agreement  with  those  developed  from  thermodynamic ■  and 
statistical  mechanics .  The  effective  properties  vary  significantly  with  temperature . 
Hence,  Delssler 1 s  analogy,  which  was  originally  developed  to  consider  the  radial  variation 
of  physical  properties  across  the  pipe  radius  for  an  inert  systea,  would  be  expected  to 
give  the  most  reliable  results  in  this  reacting  systea.  In  the  range  of  variables  studied 
it  is  found  that  the  heat  transfer  coefficient  for  a  reacting  systea  nay  be  as  such  as 
eighteen  times  that  for  a  similar,  frosen  systea.  The  results  from  the  analogies  using 
constant  physical  properties  yield  asst ana  values  of  h  '/h  of  about  9. 
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Ismailov,  R.G.,  Korneev.  N.I..  et  al.  HIGH  TEMPERATURE  REFORMING  OP  UGROIN  ... 

A  FEEDSTOCK  FOR  COMMERCIAL  CHEMISTRY.  Isvestiya  Vyssb'b*  Uchebnykh  Zavedenll, 

Heft  1  Oas,  6,  no.  7  ,  49-54  (1963).  g 

K> 

©» 

The  reforming  of  straight-run  llgroln  at  9-11  atm  inlet  pressure  in  a  pilot  tube 
reactor  gave  the  highest  total  yield  (9.20)  of  ethylene,  propylene,  and  butylene  at 
625*C  outlet  teaperature  and  10  sec  residence  time.  The  saaa  conditions  were  optimal 
for  producing  the  «<■■■  amount  each  of  ethylene  and  propylene ,  and  for  the  optimum 
yield  (500)  74.6  octane  number  gasoline.  The  butylene  yield  was  opt  loam  at  610*C,  and 
the  total  gas  yield  was  13-270,  increasing  with  outlet  teaperature  (605*-625*C), 
compared  with  5-70  obtained  by  conventional  theraoc racking  of  a  residuum- solar  oil 
blend.  The  poor  stability  of  the  gasoline  produced  was  improved  by  addition  of  0.10 
antioxidant  (wood  tar);  blending  it  with  straight  run-  or  natural  gasoline  is 
recoosended. 
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Ivanov,  K.  I.  and  Vllyansicaya,  H.  D. ,  EXPECT  OF  ANIL  IKE  OH  VARIOUS  ATO3HDATIO*  PEASES 
OP  HYTROCAHBOHS .  Trudy  po  Khlmll  1  Khlmleheskol  Tekhnologil,  Nauchno-Issledovatel ' skll 
Institut  Khlmll  Oosudarstvennogo  Unlverslteta  la.  H.  I.  Lobachevskogo,  4,  629-34  (1962). 
(CA.  58.  4358). 


Aniline  (or  toluldlne),  3*  by  weight,  added  prior  to  the  oxidation  of  paraffin  oil  acta 
as  an  Inhibitor;  added  to  the  oil  already  subjected  ro  the  oxidation.  It  acta  as  an 
accelerator.  Apparently  aniline  fores  a  compound  with  the  lnteneedlate  products  of  the 
oxidation  phase  (which  are  absent  prior  to  the  oxidation)  and  this  compound  acts 
similarly  to  the  R00  radical.  Its  action  la  unaffected  by  the  presence  of  p-hydroxy- 
dl phenyl amine  but  It  Is  destroyed  by  4,4' -dlamlnodlphenyl  disulfide,  The  oxidation  of 
Vaseline  oil.  Initiated  by  Me  radicals,  hydroperoxides,  or  peroxide  radicals,  la 
Inhibited  by  the  audition  of  aniline,  but  It  is  accelerated  by  It  if  the  oxidation 
Initiators  are  radical  :  obtained  by  the  decomposition  of  cumene  hydroperoxide  0.34  In 
the  presence  of  Cu  naphther.ii-e  C.OlJf  by  weight. 


Ivanov,  K.  X.  and  Vllyansicaya,  B.  D. ,  OH  THE  INTERACTION  OF  INHIBITORS  QSP  THE  ADTOOXUHLTIOK 
OF  HYDROCARBONS  WITH  ALKYL  AND  PEROXIDE  RADICALS.  Academy  of  Sciences  (U.  S.  8.  R.), 
Proceedings.  Chemistry  Section,  181.  509-18  (1958). 


Three  classes  of  oxidation  Inhibitors  are  discussed.  Experimental  results  In  white  oil 
are  presented  for  representative  examples  of  these:  * -hydroxydlphenylamlne  ; Group  I), 

4, 4 ‘-dlamlnodlphenyl disulfide  (Group  II),  and  8,6-dl-tert-butyl-4-methylphenal  (lanol) 
(Group  XII).  Groups  I  and  III  Inhibitors  are  shown  to  be  effective  In  tying  up  alkyl 
radicals,  while  Group  XI  Inhibitors  are  effective  In  destroying  peroxy  radicals  and  hydro¬ 
peroxides.  Inhibitor  mechanlsne are  presented  for  all  three  groups.  The  effect  of  -CH, 
and  *R0|  radicals  In  accelerating  oxidation  rates  Is  aleo  shown. 


Jablonka,  S. ,  Mazonskl,  T. .  and  Tanlewskl ,  N. ,  PYROLYSIS  OF  n- HEPTANE,  n- OCTANE,  AND 
n-DODECANE  IN  A  TUBULAR  REACTOR.  Przemysl  Chemlczny,  41,  854-6  (1962)  (C.  A.,  58, 
11199a,  1963). 


n-CTHl(  (I),  n-C|Hj ,  (IX),  n-C,,H|,  (III),  and  n-CuH"  (IV)  were  pyrolyxed  In  a 
quarts  tube  29.9  mm.  In  dlas.  at  750*  and  at  a  contact  time  of  1.3-17.2  sec.  Reaction 
yields  were  recorded  sep.  for  CH, : CH,  (V)  and  for  all  gasecus  products  (CH«,  C,H, , 

C,H, ,  C4Hlc ,  and  V).  The  optimum  contact  time  was  2. 5-3. 2  sec.  In  expta.  using  the 
2.7-sec.  contact  time,  the  results  were  as  follows  (hydrocarbon,  over-all  yield,  and 
V  yield  given):  X,  58.7  .  36.6;  IX,  59.8,  38.4;  III,  56.9  ,  86.8;  IV,  54.4  ,  34.8*. 
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J&clc,  John  E. ,  and  Dlaconls,  N.S. ,  HEAT-TRAM 3FER  MEASUREMENTS  OS  TWO  BODIES  OF  REVOLUTION 
AT  A  MACH  HUMBER  CF  3.12.  U.  S.  national  Advisory  Cosaaittee  for  Aeronaut  lea,  TK  3776, 

October  1956. 


XI 

Local  rates  of  heat  transfer  were  obtained  from  a  cone  cylinder  and  a  parabolic-nosed 
cylinder  at  a  Mach  number  of  3.12.  Bata  were  obtained  for  Reynolds  numbers  up  to  12x10* 
based  on  body  length  for  heated  and  cooled  surfaces.  The  laminar -heat -transfer  coeffi¬ 
cients  obtained  from  the  conical  portion  of  the  cone  cylinder  agree  closely  with  theory 
at  all  temperature  levels  when  corrected  for  the  axial  temperature  distribution. 
Experimentally  and  analytically,  there  seems  to  be  no  significant  effect  of  temperature 
level  on  the  heat-transfer  coefficient.  The  laminar  data  obtained  from  the  parabolic- 
cylinder  model  agree  closely  with  theory  when  the  axial  pressure  distribution  Is  con¬ 
sidered  and  the  data  are  corrected  for  the  axial  temperature  distribution. 


Jackson,  R.Q.  and  Sharp,  J.Q. ,  CARBON  DEPOSITION  IN  FULL-SCAIE  AERO  QAS  TURBINE  COMBUS¬ 
TION  CHAMBERS.  Shell  Thornton  Research  Centre,  Report  No.  N. 38/49,  U.K.  Mini  try  of 
Supply  Contract  No.  6/Oen/653  PC  14(b),  September  1949.  17  pp. 


Carbon  deposition  experiments  were  performed  on  three  different  combustion  chambers  of 
the  spray  type.  The  work  carried  out  Included  Investigations  Into  the  effects  on 
deposits  of  variations  In  running  time,  combustion  chamber  air  pressure  and  fuel  atom¬ 
isation,  and  comparative  tests  on  a  variety  of  fuels  covering  a  wide  range  of  features  of 
practical  Interest. 


Jacobs,  J.M. .  HEAT  TRANSFER  AND  FLUID  FLOW.  A  BIBLIOGRAPHY  OF  SELECTED  REPORT 
LITERATURE.  U.S.  Atomic  Energy  Coemlsslon,  T ID- 3305  (Supplement  1),  June  1958. 


A  total  at  2519  annotated  references  to  the  unclassified  report  literature  Is  presented. 
Subjects  covered  under  heat  transfer  and  fluid  flow  Include  radlolnduced  heating; 
boiling;  boiler,  evaporators,  pump,  and  heat  exchanger  design;  hydrodynamics;  coolants 
and  their  properties ;  thermal  and  flow  instrumentation;  high  tenperature  materials; 
thermal  properties  of  materials;  and  thermal  insulation.  Subjects  covered  less 
completely  Include  thermodynamics;  aerodynamics;  hi gh  temperature  corrosion;  corrosion 
specific  to  heat  transfer  systems;  erosion;  mass  transfer;  corrosion  film  formation  and 
effects;  coolant  processing  and  radioactivity;  radiation  effects  of  heat  transfer 
materials;  and  pertinent  data  of  thermonuclear  processes.  Subject,  report  number 
availability,  and  author  Indexes  are  given. 
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Jamison,  R.  R. ,  ADVANCED  AIR-BREATHING  ENGINES .  Royal  Aeronautical  Society.  Journal, 

£S.  no.  11.  683-9  (1962). 


This  paper  presents  a  brief  surrey  of  the  capabilities  and  techniques  of  advanced  air- 
breathing  engines  In  which  their  principal  fields  of  application  are  seen  to  be  (1) 
military  air born  missiles  with  a  wide  range  of  capabilities  from  short  range  defense  to 
long  range  bombardment ,  altitudes  to  well  over  100,000  ft  and  speeds  reabhlng  to 
possible  half  orbital  velocity  (Nach  10).  (2)  long  range  transport  aircraft  probably 

multlstaged.  (3)  power  units  for  space  boosters.  The  author  states  It  appears  that 
air-breathing  engines  will  thus  have  roles  both  In  terrestrial  transport,  olvll  and 
military,  and  as  space  boosters.  Many  Intense  technical  problems  will  present  them¬ 
selves.  Nonetheless,  the  feasibility  of  hypersonic  propulsion  Is  being  established  and 
Is  yielding  to  research  In  the  fields  of  chemical  kinetics,  heat  transfer,  structures 
and  materials.  The  author  discusses  the  various  environmental  constraints  as  a  function 
of  altitude  and  flight  Mach  number  and  the  effect  of  these  on  aircraft  and  engine 
design,  Including  the  possibilities  of  using  supersonic  combustion  In  the  hypersonic 
region. 


Jamison,  R.  R. ,  HYPERSONIC  AIR  BREATHINO  BNOINES .  pp.  391-428  In:  Collar,  A.  R.  and 
Tlrkler,  J.,  eds,  "Hypersonic  Flow".  New  York,  Acadealo,  1960. 


Overall  consideration  Is  given  to  the  problems  of  hypersonic  aircraft,  with  emphasis 
on  requirements  for  passenger- carrying  craft  at  about  Nach  7.  Ramjet  engines,  with 
and  without  supersonic  combustion  and  with  either  Internal  or  external  burning  are 
discussed.  Fuel  Is  mentioned  primarily  from  the  point  of  view  of  combustion 


v) 


Jamison,  R. 
AIR  LINERS. 


R.  and  Lane  R.  .T.  (Bristol  Slddeley  Engines  Ltd.),  ENGINES  FOR  SUPERSONIC 
Royal  Aeronautical  Society.  Journal,  $4,  no.  597  ,  507-34,  (i960). 


This  paper  presents  a  survey  of  some  of  the  results  of  studies  which  have  bem  made  into 
the  power  plant  requirements  for  long  range,  high  speed  transport  aircraft.  TTila  whole 
subject  Is  made  most  complex  by  the  Interplay  of  many  technical,  economic  and  operational 
factors  and  to  sharpen  the  focus  of  such  an  enquiry  It  pays  to  concentrate  on  a  apeelflo 
objective.  This  objective  has  been  taken  to  be  a  commercial  transport  aircraft  suitable 
for  the  Atlantic  stage. 
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Jaffa,  0.  V. ,  FUEL  VAPORIZATION  IN  LON  0- RAM  OK  RAM-JIT  MISSILES.  North  Aaarletn  Aviation 
Inc.,  Aerophyslcs  Laboratory,  AL-1005,  March  1960.  12  pp.  (ATI  77364). 


alaallaa  was  investigated.  Tha 

tha  boundary  layar  to  tha  fual  « 


The  fuel  vaporisation  problem  in  long- ring*  fan- Jet 
general  differential  equation  of  heat  transfer  fro 
eat  up,  and  simplifications  Mere  incorporated  that  permit  its  solution.  The  time  of 
flight  at  which  the  fuel  reaches  it#  boiling  point  and  then  tha  amount  of  fuel  vaporised 
can  be  predicted  for  any  particular  case.  The  study  includes  tha  effects  of  insulation, 
sloshing,  fuel  pressurisatlon,  internal  geoaMtry ,  and  flight  path  on  fual  vaporisation. 

It  is  concluded  that  tha  fuel  vaporisation  increases  rapidly  for  higher  velocity  cruising 
up  to  a  moderately  high  supersonic  Mach  number,  even  though  cruising  altitudes  are 
generally  higher  and  flight  times  shorter.  Beyond  this  Mach  number  to  a  high  supersonic 
Mach  number,  tha  curve  of  fuel  vaporised  vs  Mach  number  is  very  flat.  Kerosene  shows 
lower  vaporisation  than  AN- P-58. 


Jenkins,  0.  I.  and  Scruton,  M.  R.,  IDHMTIFICATION  AND  ESTIMATION  OF  WTKR  30LOBLK  ANTI- 
ICINO  ADDITIVES  IN  HYDROCARBON  FUELS  BY  INFRA-RED  SPECTROMETRY.  Institute  of  Petroleum. 
Journal,  4j.  no.  474,  176-9  (l^). 


The  method  studied  oonslste  of  extracting  the  water-soluble  additive  from  100  ml  of  fuel 
with  1  ml  of  water.  Infra-red  enalysls  of  the  aqueous  extract  gives  Identification  and 
quantity  estimate  of  the  additive.  Analysis  of  a  single  temple  takes  about  30  minutes, 
but  requires  also  calibration  curves  which  depend  on  fuel,  additive,  and  temperature  of 
extraction.  Isopropanol  and  hexylene  glycol  In  gasoline  and  eellosolve  In  keroslpe 
were  used  In  the  method  development.  The  method  Is  suitable  for  use  with  alcohols  up 
to  a  1%  additive  level,  although  It  Is  primarily  Intended  for  additives  used  st  0.1 % 
level . 


J1J1,  L.  M.  and  Clark.  J.  A..  BOBBIN  BOUNDARY  LAYBH  AND  TEMPERATURE  PROFUNS  FOR  FORCED 
CONVECTION  BOILINO  IN  CHANNEL  FLOW.  American  Society  of  Mechanical  Engineers.  Trans¬ 
actions.  Series  C.  Journal  of  Heat  Transfer,  Jfi.  60-8  (1964) ■ 


The  Inception  of  bubbles  for  forced  convection  flow  over  a  heated  plate  In  a  pressurised 
channel  and  their  consequent  mutual  Interaction  to  form  a  "bubble  boundary  layer"  was 
Investigated.  Photographs  and  temperature  profile  measurements  were  obtained  for  foroed 
convoctlon  boiling  of  water  at  pressures  of  200  to  1000  psla,  velocities  of  1  to  6 
ft/sec.  subcooling  of  6o-300*F.  Experimental  data  on  the  bubble  boundary- layer  thick¬ 
ness  were  correlated  to  within  i20  percent  by  a  single  equation  covering  the  range  of 
variables  Investigated. 
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Johann* sen,  N.H., 
MULCH  NUMBER  1.40. 
1962.  28  pp. 


FURTHER  RESULTS  OR  THE  KLHMO  OF  FREE  AXIALLY- SYJEBTRICAL  JETS  OT 
Great  Britain,  Aeronautical  Research  Council,  ARC  R/M-3292, 


An  axial ly-iyi«Mtr leal  supersonic  fully-expanded  jet  of  diameter  0.76  In.  was 
Investigated  by  pitot-  and  static-tube  traverses  In  the  region  from  the  exit  to  100 
diameters  downstream.  The  Investigation  is  supplementary  to  that  reported  by 
Johann* sen.  In  the  jet  discussed  In  this  report  the  Initial  Internal  disturbances 
Mere  weak,  as  compared  with  those  In  the  jet  investigated  previously.  The  structures 
of  the  mixing  regions  In  the  Initial  parts  of  the  two  jets  showed  substantial 
differences.  Further  downstream  the  jet  with  weak  Internal  disturbances  showed  a  very 
slow  approaoh  to  self-preserving  flow.  This  was  dear  frost  the  curves  of  the  jet 
width  and  of  the  reciprocal  of  the  centreline  velocity  plotted  against  distance  from 
tho  exit  approaching  straight  lines  only  slowly,  but  was  particularly  clearly  Indicated 
by  the  Btatlo-pressur*  distributions.  The  ratio  of  statlo  pressure  to  dynamic  pressure 
shewed  no  tendency  to  become  constant  on  the  axis,  even  at  the  last  station  of  measure- 
ment.  It  Is  shown  that  If  the  classical  corrections  to  the  readings  of  pitot  and  statlo 
tabes  are  adequate,  the  errors  In  the  deduced  structure  of  the  Jets  Ignoring  these 
corrections  may  be  very  considerable. 


Johanneaen,  M.H. ,  THE  KLXINO  OF  FREE  AXIALLY- SYMMETRICAL  JETS  GV  MACH  NUMBER  1.40. 

Britain,  Aeronautical  Research  Council,  ARC  R/N-3291,  1962.  33  pp. 

I 

o 

Axially -symmetrical,  supersonic,  fully-expanded  jets  of  diameter  about  0.76  In.  and 
of  Mach  number  1.40  issuing  Into  an  atmosphere  at  rest  were  Investigated  by  sohlleren 
and  shadow  photography  and  by  pressure  traversing.  The  development  of  the  jets  was 
found  to  depend  critically  on  the  strength  of  the  shock  waves  In  the  core  of  the  jet 
at  the  nossle  exit.  With  strong  shock  waves  present  the  jet  spread  very  rapidly  »nd 
was  very  unsteady.  The  jet  did  in  some  cases  break  up  Into  large  eddies  of  the  same 
else  as  the  diameter  of  the  jet.  When  no  disturbances  were  present  In  the  core  of 
the  Jet  the  spreading  was  far  more  gradual  and  the  Jet  showed  only  slight  unsteadiness. 

The  turbulent  mixing  region  of  the  first  part  of  the  Jet  with  strong  shook  waves  was 
Investigated  In  detail  by  pitot  tubes.  The  first  Inch  was  found  to  correspond  to  a 
two-dimensional  half-jet.  The  velocity  profiles  were  similar  and  well  represented  by 
the  error  Integral.  The  rat*  of  spreading  was  only  half  the  value  for  low-speed  flow. 

By  Integrations  aoross  the  mixing  region  the  entrainment  and  the  loss  of  klnetlo 
energy  were  determined.  These  quantities  were  found  to  agree  well  with  the  values 
estimated  by  assuming  an  error- Integral  velocity  profile. 


John,  R.  R.  and  Susmerfleld,  N.  (Princeton  University),  EFFECT  OF  TUHBUIENCE  ON  RADIA¬ 
TION  INTENSITY  FROM  PROPANB-AIR  FLAMES.  Jet  Propulsion,  27,  169-75,  178-9  (1967). 


! 


The  effect  of  turbulence  on  fleme  radiation  intensity  was  measured,  and  considered 
relative  to  the  '.nteracilon  of  the  fuel/elr  mixing  process  and  chemical  reaction. 
Turbulence  redu.ed  the  radiation  Intensities  of  CO  (4600  X),  C,  (5160  1)  and  CH 
(4300  X),  as  observed  with  a  standardised  photoeailtlpller  and  suitable  filters.  CO  was 
most  affected. 
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Johns,  X.  B.,  McElhlll,  B.  A.  and  Smith.  J.  0.  (Monsanto  Research),  THERMAL  STABILITY  OF 
SOME  ORGANIC  COMPOUNDS.  Journal  of  Chemical  and  Engineering  Data,  7,  Mo.  2,  277-81 
(1962). 


An  extensive  study  of  the  thermal  stability  of  various  types  of  organic  compounds  has 
been  made,  to  determine  those  types  that  should  be  most  useful  for  the  sythesls  of  stable 
fluids.  The  data  obtained  are  presented  here,  together  with  some  correlations  between 
thermal  stability  and  chemical  structure. 

The  methods  are  designated  by  V.  0.  H.  and  D.  The  first  or  vapor  phase  method  gives 
the  temperatures  at  which  decomposition  can  be  detected  by  evolution  cf  gas.  The  other 
three  methods  employ  the  sample  in  the  liquid  or  solid  state.  For  them,  the  decompo¬ 
sition  point  is  that  temperature  at  which  the  compound  decomposes  at  the  rate  of  1  mole 
%  per  hour. 


Johnson,  C.  J.,  ROT  FUEL  FOR  A  HOT  AIRCRAFT.  Materials  Research  and  Standards,  3, 

no.  4,  300-1  (1963). 


A  brief  description  of  the  problems  associated  with  the  fuel  requirements  of  the 
commercial  SST  is  given.  Specifications  for  JP-4,  JP-6,  and  an  "advanced  hydrocarbod 
refinery  cut"  with  a  projected  cost  of  2l//gallon  are  summarised. 


Johnson, C.J., SUPERSONIC  TRANSPORT  FUELS  AND  LUBRICANTS.  U.  S.  Air  -Three,  ASD  TDR  62-761, 
October  1962.  14  pp.  (AD  290  571). 


The  Air  Force  has  the  responsibility  for  research  and  development  of  potential  fuels  and 
lubricants  for  Supersonic  Transport.  Thermal  stability  requirements  of  fuels  are  the 
most  difficult  to  meet  because  of  the  severe  operational  limitations  they  Impose  on  the 
fuel  system.  This  report  is  a  discussion  of  the  potential  problems  and  their  elimin¬ 
ation.  Contractual  and  in-house  effort  by  the  Air  Force  in  studying  the  causes  of  ther¬ 
mal  instability  of  fuels  is  discussed.  The  responsibility  of  the  Coordinating  Research 
Council,  Inc.,  in  conducting  large  scale  Mach  3  simulator  tests  under  Air  Force  contract 
is  Included.  The  programs  discussed  will  evaluate  potential  fuels  and  lubricants  with 
varying  capabilities  and  varying  costs.  This  will  allow  the  aircraft  and  engine  design¬ 
ers  a  degree  of  latitude  in  their  design  and  the  selection  of  the  optimum  fuels  hardware 
combination. 
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Johnson,  C.  R. ,  Fink,  D.  F. .  tod  Nison,  A.  C.  W .(ttK«Bam|[IIMUI  *  -  * 

TURBINE  FUELS.  Industrial  and  Enginaaring  Chemistry,  48,  ad.  10,  ;A 
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This  review  paper  deals  with  various  aspects of  fuel  stability  for  existing  andpre-i  'Id  -  .v 
Jactad  Jet  aircraft  rsquirwsants.  Storaga  stability,  fllterablllty,  antf  hlgh  tea#erai  ^ 
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Johnson,  0.  R.  and  Littla,  W.  8.,  EVALUATION  OF  FURLS  FOR  COMUROZAL  TURBXN1  POWERED 


AIRCRAFT.  Shall  Oil  Coaipany,  Aviation  Department  and  Products  Application  Department, 

P.A.D.  Raport  Vo.  S-64,  October  1,  1953.  9  pp.  A  t  ,$*•;.  -4 

TP  . 


The  raport  discusses  the  fual  variables  and  those  design*  operating  and  aalateaanee 
factors  vhioh  ara  dlreotly  influenced  by  fual  characteristics.  'K  <  ■' 
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Johnson,  H.  A.  (University  of  California),  HEAT  TRANSFER  AND  PRESSURE  DROP  FOR  VISCOUS-  » 
TURBULENT  FLOW  OF  OIL-AIR  MIXTURES  IN  A  HORIZONTAL  PIPE.  American  Sooiety  of  Mechanical  a 
Engineers.  Transactions.  77.  1257-64  (1955)..  »)  !  b<^«isO  © 


Heat  transfer  and  static  pressure  drop  for  two-phase,  two-oomponent  flow  of  dU  and  air 
were  measured  for  flow  in  a  steam-heated  horlsontal  15-ft  length  of  3^-inoh  extra 
heavy  oopper  pipe.  Tentative  correlations  are  presented ‘and  used  in  a  0 caparison  of 
oll-alr  and  water-air  results  for  heat  transfer  and  nonisothensal  pressure  drop  in  the 
same  test  system. 
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Johnson.  J.  B. ,  FULL  SCALE  ENGINE  TESTS  OF  SPECIAL  FUEL  F  54-19.  U.  S.  Air  Force,  WADC 
TN  56-330,  November  1955.  5+  pp.  (AS  97153). 

The  use  of  F54-19,  a  high- density  fuel.  In  a  J-65  engine  resulted  In  heavy  carbon  de¬ 
posits  In  the  combustion  chamber  and  severely  damaged  pristary  air  and  fuel  tubes  over  a 
ten  hour  test  period.  The  J-47  corbustion  settlor  contained  a  very  saall  amount  of 
carbon  deposits  after  a  ten  hour  test  period.  Fewer  gallons  of  F54-19  were  required  for 
the  sane  amount  of  thrust  than  of  JP-4  in  the  J47-0B-25  and  J65-B-3  engines.  In  as  much 
as  single  oan  pre vapor  as ing  burner  tests  and  full  scale  prevaporising  engine  tests  have 
shown  that  fuels  of  type  F54-19  cause  heavy  carbon  deposits  and  tube  damage,  it  Is 
recorasended  that  no  further  consideration  be  given  to  the  adoption  of  this  type  fuel  as 
a  standard  for  the  present  engines  of  the  Air  Force. 
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Johnston,  R.  K. ,  Anderson,  S.  L.  (Southwest  Research),  REVIEW  OF  LITERATURE  ON  STORAGE 
AND  THERMAL  STABILITY  OF  JET  FUELS.  U.  S.  Air  Force,  RTD-TDR  63-4270,  Contract  AF  S3 
(657)-11246,  January  1964.  30  pp. 

<o 

A  selective  review  has  been  made  of  the  technical  literature  on  storage  and  thermal 
stability  of  Jet  fuels,  in  order  to  provide  background  for  a  current  experimental  pro¬ 
gram  on  the  effect  of  additives  on  JP-6  fuel  deterioration.  The  literature  review  and 
also  the  experimental  program  are  directed  primarily  toward  Information  on  deterioration 
of  thermal  stability  during  normal  storage.  The  subjects  reviewed  Include  thermal 
stability  test  methods,  storage  stability  and  deterioration  of  thermal  stability, 
additives  for  Improvement  of  thermal  and  storage  stability  of  Jet  fuels,  and  special 
storage  problems. 
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Johnston,  R.  K.  and  Cuellar,  J.  P. ,  Jr.  (Southwest  Research  Institute),  EFFECT  Of  JET 
FUEL  ADDITIVES  ON  FILTSRABILOT  AND  WATER  SEPARATION  CHARACTERISTICS.  U.S.  Air  Force, 
ASD  TR  61-345,  Contract  AF  33(600) -39425,  June  1961.  67  pp.  (AD  264607). 


The  effect  of  corrosion  Inhibitors  on  filtration  and  water  separation  characteristics  of 
JP-4  fuel  was  studied  In  a  single-element  filter-separator  test  facility,  using  five 
types  of  commercial  elements  and  housings  designed  tc  simulate  full-soale  flow  condi¬ 
tions.  Standard  coarse  A/0  dust  and  water  were  the  aajor  contaminants  studied,  with 
soma  work  on  Iron  oxides.  Adverse  effects  of  the  corrosion  Inhibitors  varied  widely, 
and  the  element  types  differed  In  efficiency  and  modes  of  failure.  The  CRC  water 
separometer,  a  bench-scale  apparatus,  gave  a  general  correlation  with  the  single¬ 
element  results.  Interaction  of  additives  with  fuel  constituents  caused  difficulty  In 
early  work,  but  otherwise  the  separometer  repeatability  was  satisfactory.  Several  fuels 
In  addition  to  the  JP-4  were  used  In  the  separometer  tests  In  an  effort  to  find  a 
suitable  reference  fluid. 
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Johnston,  R.K.  and  Shamblln,  J.I. ,  EOT  TEMPERATURE  FUELS  RESEARCH  AND  TEST  METHOD 
DEVELOPMENT.  Southwest  Research  Institute,  Report  No.  RS-309  (Supplementary  Report  to 
WADC  TR  59-716  (I)),  U.  S.  Air  Force  Contract  AF  33( 616)-6702,  February  1960.  56  pp. 


The  development  of  thermal  stability  evaluation  Methods  and  their  application  to  high- 
temperature  hydrocarbon  fuels  has  been  continued.  Further  use  was  made  of  the  CRC 
research  fuel  coker  In  rating  fuels  at  various  conditions  of  temperature  and  tins .  The 
critical  effect  of  bulk  fuel  heating  on  subsequent  thermal  stability  has  been  confirmed 
for  a  number  of  fuels.  A  brief  study  of  methods  for  rating  filter  plugging  Indicated 
significant  advantages  for  an  "induction  period"  rating.  It  was  shown  that  gas  evolu¬ 
tion  In  the  researoh  coker  Is  caused  by  fuel  cracking,  probably  by  an  oxidation  mechan¬ 
ism.  Studies  were  continued  on  the  use  of  electron  microscopy  for  r.tlng  the  extent 
of  fuel  deterioration,  and  semlquantltatlve  methods  have  been  devised  for  caparison  of 
fuels.  The  method  In  Its  present  fora  Is  useful  In  cataloging  new  fuels  using  only 
minute  sample  quantities. 


Johnston,  R,  K.  and  Shaablln,  J.  E.  (Southwest  Research  Institute),  JET  FUEL  THERMAL 
STABILITY  STUDIES  BY  ELECTRON  MICROSCOPY.  American  Chemical  Society.  Division  of 
Petroleum  Chemistry.  Preprints  5,,  no.  4,  C01-91  (September  i960). 


Small-scale  techniques  are  needed  to  study  thermal  stability  of  hydrocarbon  fuels  of 
limited  availability.  Using  J-ml  fuel  mamplet.  techniques  were  developed  for  preparing 
specimens  and  rating  by  electron  microscopy,  comparing  slse,  type,  and  quantity  of 
Insoluble  part  Ices.  Data  are  presented  showing  that  the  ratings  are  In  general  agree¬ 
ment  with  conventional  fuel  coker  ratings  and  that  the  hydrocarbons  evaluated  were  more 
stable  than  the  petroleum-based  fuels.  The  technique  Is  also  well  suited  for  studying 
effects  of  variables  and  of  fuel  additives,  giving  direct  Information  on  the  formation 
of  Insolubles  that  Is  not  available  from  other  small-scale  test. 


Johnston,  R.  K. ,  and  Shaablln,  J.  E.  (Southwest  Research  Institute).  JET  FUEL  THERMAL 
STABILITY  STUDIES  BY  ELBCTRON  MICROSCOPY.  Institute  or  Petroleum.  Journal,  47,  no.  461, 
241-50  (1961). 


A  technique  has  been  developed  for  rating  fuel  thermal  stability  by  electron  microscope 
examination  of  the  particles  formed  In  fuel  samples  after  heating.  The  present 
technique  permits  the  use  of  3-ml  samples.  Thus,  experimental  materials  which  are 
available  only  In  research  quantities  may  be  examined  for  possible  utility  as  hlgh- 
temperature  fuels.  Seml-quantltatlve  methods  have  been  developed  for  rating  particle 
shape,  slse,  and  frequency.  Results  for  a  given  material  are  expressed  In  terms  of  s 
"break-point"  temperature,  which  lias  been  shown  to  correlate  with  break-points  deter¬ 
mined  In  a  larger  flow- type  apparatus,  the  CRC  research  fuel  coker.  Data  are  presented 
for  various  HTF  and  JP-4  type  fuels  This  work  was  sponsored  by  the  U.S.  Air  Force 
under  Contract  AF  33( 6l6)-5702. 


Johnston,  R.K. ,  Shamblln,  J.B. ,  Weatherford,  W.D. ,  Jr.,  Schneider,  K.H.  and  Cuellar, 

Jr.,  (Southwest  Research  Institute),  HIGH-TEMPERATURE  FUELS  RESEARCH  AMD  TEST 
METHOD  DEVELOPMENT,  VOL.  I  -  THERMAL  STABILITY,  COHBUSTIOH  AMD  LOW -TEMPERATURE  STUDIES 
U.S.  Air  Force,  WADC  TR  59-716(1),  Contract  AF  33(616)-5702.  October  1959.  250  pp. 

Hydrocarbon  fuels  of  current  interest  for  high-performance  aircraft  have  been  used  as 
the  basis  for  the  development  of  test  methods  for  thermal  stability,  combustion  charac¬ 
teristics,  and  low-temperature  properties.  The  program  on  therm.  1  stability  included 
investigation  of  a  high  temperature  research  fuel  coker,  which  is  basically  an  extension 
of  the  current  CFR  fuel  coker  to  a  higher  temperature  range.  A  smaller- scale  flow 
apparatus  known  as  the  hot-tube  fuel  coker  has  been  designed  and  built,  and  has  been 
used  to  rate  fuels  on  a  different  basis  from  that  of  the  CRC  fuel  coker.  A  200-ml  bomb 
test  has  been  develops  as  a  useful  screening  test  for  fuel  thermal  stability.  In 
addition,  a  3-ml  bomb  test  has  been  developed  for  research  purposes,  using  .*e  electron 
microscope  to  detect  fuel  deterioration.  The  combustion  studies,  using  a  modified 
Phillips  mioroburner,  Included  development  of  suitable  procedures  for  rating  deposition 
characteristics. 


Johnston,  R.K.  and  Wisdom,  W. P.  (Southwest  Research  Institute),  HIGH  TEMPERATURE  FUELS 
RESEARCH  AND  TE3T  METHOD  DEVELOPMENT,  VOL.  II-  INSPECTION  TESTS.  U.S.  Air  Force,  WADC 
TR  59-716(11),  Contract  AF  33( 616)-5702,  October  1959.  66  pp. 


Standardised  tests  used  on  current  aircraft  fuels  have  been  examined  critloally  in  their 
application  to  a  group  of  high-temperature  hydrocarbon  fuels  of  current  interest. 

Several  deficiencies  are  pointed  out,  particularly  in  the  t<ists  for  low- temperature 
behavior  and  water- separating  characteristics.  Other  tests  needing  modification  or 
further  study  are  those  for  distillation,  aromatics  and  olefins,  and  gum  content. 
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Jonas,  J.  (Northrop  Aircraft),  EFFECT  OP  AERODYNAMIC  HEATING  ON  FUEL  SYSTEMS.  SAB 
Transactions  6l,  320-8  (1953). 


The  increasing  Importance  of  aerodynamic  heating  at  elevated  Mach  number  in  relation  to 
aircraft  system  design  is  illustrated  in  this  paper,  which  is  a  study  of  the  effects  of 
aerodynamic  heating  on  aircraft  fuel  systems.  The  fundamental  physical  behavior  of  fuel 
at  elevated  temperatures  and  relative  effects  on  fuel  system  components  are  discussed. 
Differentiation  is  made  between  steady-state  and  transient  aerodynamic  heating  of  the 
fuel.  A  broad  correlation  is  established  between  airplane  performance  and  transient 
heating,  and  the  general  severity  of  the  problem  is  established  as  a  function  of  Mach 
number  and  fuel  system  parameters. 
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Jonash,  E.R,  Wear,  J.D. ,  and  Cook,  W.P.,  EFFECT  OF  FUEL  VARIABIRS  OB  CARBON  FORMATION  IN 
TURBOJET -ENGINE  COMBUSTORS.  U.  S.  National  Advisory  Consittee  for  Aeronautics,  Report 
1352,  October  1957. 


An  Investigation  of  the  effects  of  fuel  properties  and  fuel  additives  on  carbon  deposi¬ 
tion  of  JP-3  and  JP-4  type  fuels  in  turbojet-engine  combustors  gave  the  following 
results:  1)  At  operating  conditions  simulating  an  engine  with  compressor  pressure  ratio 
of  4  at  20,000  ft.  altitude  and  sero  flight  speed,  carbon  deposits  and  exhaust  gas 
density  correlated  with  S7I,  smoke  point  and  NACA  K  factor,  but  more  closely  with  the 
latter  two.  2)  Single  combustor  data  at  the  preceding  condition  also  correlate  reason¬ 
ably  well  with  limited  full-scale  engine  deposit  data,  3)  A  number  of  fuel  additives, 
including  organo-metallics,  commercial  additives,  and  oxygenated  compounds  significantly 
reduced  carbon  deposits,  4)  Limited  tests  showed  marked  variations  of  effectiveness  of 
additives  with  properties  of  the  base  fuel. 


Jones,  0.  W.,  Zabetakls,  M.  0.,  Richmond,  J.  K. ,  Scott,  0.  3.,  and  Furno,  A.  L.  (U.S. 

Bureau  of  Mines),  RESEARCH  ON  THE  FLAWABILITY  CHARACTERISTICS  OF  AIRCRAFT  FUELS.  U.S. 

Air  Force,  WADC  TR  52-35,  Contract  AF  33( 038)-50-1293B,  June  1952.  92  pp.  (AD  5805). 

2 

Ui 

The  resultB  of  limit  of  flammability,  limit  of  lgnitlbillty ,  and  Ignition  temperature 
tests  conducted  on  aircraft  fuel  vapor-air  mixtures  are  presented.  Two  aviation  gaso¬ 
lines  grades  100/130  and  115/145,  and  two  Jet  fuels  grades  JP-1  and  JP-3,  were  investi¬ 
gated.  A  limited  amount  of  work  was  done  on  the  lgnitlbillty  of  JP-1  mists  and  sprays, 
and  on  the  Ignition  temperatures  of  aircraft  hydraulic  fluid  AN-0-366.  In  addition, 
sections  are  Included  on  definitions  and  theory,  and  apparatus  used  for  the  investiga¬ 
tion  is  described.  The  bibliography  contains  numerous  references  on  flasssablllty 
limits,  and  combustion  of  sprays  and  mists. 


Jones,  0.  W.,  Zabetakls,  M.  G. ..  Scott,  0.  S.,  and  Pumo,  A.  L.  (U.S.  Bureau  of  Nines), 

RESEARCH  ON  FLAMMABILITY  CHARACTERISTICS  OF  AIRCRAFT  FUELS.  U.S.  Air  Force,  WADC  TR 

52-35.  suppl.  1.  Contract  AF  l8(600)-151,  January  1954.  57  pp.  (AD  27722).  0 

in 

S3 

Results  are  presented  on  limit  of  lgnitlbillty,  limit  of  flammability,  and  Ignition  tem¬ 
perature  tests  on  aircraft  fuel  vapor-air  mixtures,  with  various  quantities  of  added 
N  and  C02.  Two  aviation  gasolines  (grades  100A30  and  115 A45)  and  3  Jet  fuels  (grades 
JP-1,  JP-3,  and  JP-4)  were  used.  The  minimum  energy  required  for  Ignition  of  various 
paraffin  hydrocarbon-air  mixtures  was  very  nearly  constant  at  the  same  temperature  and 
pressure.  The  composition  corresponding  to  the  minimum  Ignition  energy  shifted  toward 
the  combustible-rich  side  as  the  C  to  H  ratio  Increased.  The  spark  energy  necessary  to 
ignite  a  flammable  mixture  was  a  function  of  mixture  composition,  temperature,  pressure, 
and  spark  duration.  The  minimum  spontaneous  Ignition  temperature  of  a  combustible  in 
air  at  atmospheric  pressure  depended  on  the  time  of  contact  between  the  mixture  and  the 
heated  body.  The  region  of  self -propagation  of  flame  In  a  spray  at  atmospheric  tempera¬ 
ture  and  pressure  depended  on  the  fuel  droplet  size  distribution  and  spray  stream 
velocity.  The  minimum  quantity  of  0  required  for  f  ame  propagation  through  a  quiescent 
vapor-alr- inert  gas  mixture  depended  on  temperature ,  pressure,  inert  gas,  and  on  the 
combustible  for  paraffin  hydrocarbon  members  below  propane. 
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Jones,  a.  W.,  Zabetakls.  N.  0.,  Scott,  0.  3.,  and  Fumo,  A.  L.  (O.S.  Bureau  of  Nines). 
RESEARCH  OH  THE  FLAMMABILITY  CHARACTERISTICS  OF  AIRCRAFT  FUELS.  0.S.  Air  Force,  WADC 
TR  52-35,  suppl.  2.  Contract  AF  l8{600)-151,  August  1954.  36  pp.  (AD  47525). 


The  minimum  spontaneous  Ignition  temperatures  of  Individual  paraffin  hydrocarbons  and 
mixtures  of  these  increase  with  altitude  under  static  conditions;  at  a  fixed  altitude, 
the  spontaneous  Ignition  temperatures  of  these  fuels  Increase  with  Increasing  flow  rate 
past  a  hot  object;  .The  quantity  of  Inert  gas  mixture  needed  to  prevent  flame  propaga¬ 
tion  for  a  given  combustible  vapor-alr  composition  varies  linearly  with  the  Inert  gas 
compos It ion.  At  low  pressure,  the  optimum  spark  Ignition  electrode  gap  width  Is  a 
function  of  mixture  comp  sltlon,  velocity,  temperature,  pressure  and  apparatus.  Igni¬ 
tion  of  a  combustible  m xture  at  low  pressures  may  be  achieved  more  easily  with  a  hot- 
body  ignitor.  The  lower  concentration  limits  of  flammability  of  the  paraffin  hydro¬ 
carbons  above  butane  are  nearly  constant  at  atmospheric  and  reduced  pressure  when 
expressed  In  terms  of  the  fuel -air  ratio  (weight  basis).  The  upper  limits  Increase 
with  Increasing  molecular  weight.  Raoult's  law  and  currently  available  limlt-of- 
f lammabillty  data  may  be  used  to  calculate  the  lower  limits  of  flammability  of  mix¬ 
tures  of  paraffin  hydrocarbons  In  air  at  atmospheric  and  reduced  pressures. 


Jones,  0.  W. ,  Zabetakls,  N.  Q.,  Scott,  0.  3.,  and  Fumo ,  A.  L.  (U.3.  Bureau  of  Nines), 
RESEARCH  ON  THB  FLAMMABILITY  CHARACTERISTICS  OF  AIRCRAFT  FUELS.  U.S.  Air  Force,  WADC 
TR  52-35,  suppl.  3,  Contract  AF  l8(600)-151,  February  1955.  21  pp.  (AD  63284). 


The  results  of  limits  of  flammability,  limit  of  propagation  and  ignition  temperature 
tests  on  aircraft  fuel  components  In  air  are  presented.  One  aircraft  oil  and  a  number 
of  pure  paraffin  and  aromatic  hydrocarbons  were  used  In  the  Investigations.  The  mini¬ 
mum  spontaneous  Ignition  temperatures  and  critical  compression  ratios  of  the  aromatics 
may  be  correlated  with  molecular  structure  using  a  parameter  that  depends  on  the  total 
number  of  carbons  and  their  positions  In  tho  molecule.  Spark  Ignition  of  both  static 
and  flowing  combustible  gas  mixtures  at  low  pressures  occurs  In  two  concentration 
regions  separated  by  a  region  In  which  the  flames  are  extinguished  because  of  rapid 
oscillatory  motion.  Conditions  are  then  changed  sufficiently  In  the  resultant  mixture 
to  produce  uniform  flame  propagation  upon  passage  of  a  spark  one  to  15  minutes  later. 
The  minlsium  pressure  at  which  a  particular  combustible  gas  mixture  will  propagate 
flame  decreases  as  the  confining  explosion  chamber  diameter  Increases.  However,  due 
apparently  to  convection  currents,  a  reversal  occurs  for  combustible-lean  mixtures 
thus  causing  the  minimum  pressure  at  which  a  flame  propagates  to  be  lower  for  a  4- inch 
tube  than  for  a  6- Inch  tube. 


A 

Just,  T.  and  Wagner,  H.  0.  (Gottingen),  MESSUNG  DER  IHDUKTIONS  -  UND  HEAKTIONSZBITEN 
VON  KNALLQA3  UND  K0HUSNWAS3BR  STOFF  -  SAUER3T0FF  -  (SEMI SC  HEN  Dl  DBTONATIONSVQRGANGBN 
UND  ST0S3VBLIHN.  Forschung  auf  dem  Oebeite  des  Ingenleurwesen,  27,  no.  2,  46-51  ( 1 96^ ) . 


In  various  detonation  tubes  research  on  H,/0, ,  hydrocarbon/O,  mixtures,  and  In  a  shock 
tube  research  on  hydrocarbon/a lr  mixtures  was  carried  out.  In  the  detonation  tube.  In 
addition  to  the  velocities  of  detonations.  Induction  times  reaction  times  and  length  of 
the  reaction  zone  were  determined.  In  the  shock  tube  Induction  times  were  measured. 

The  article  describes  apparatus  and  reports  some  experimental  measurements. 
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Kaechele,  W.  H.  (Reaction  Rotors  Division,  Tfaiokol),  UVR3TIQATI0H  OF  SPECIAL  RSLATXQM- 
SHXPS  IK  THE  HEAT  TRANSFER  PROPERTIES  OP  ARHYDROCS  AMOMIA  FLOWING  W  STAHIE3S  STEEL 
TUBES.  U.S.  Air  Force,  Report  RKD-124-S1-A,  Contract  AF  33( 600)-32248.  n.d.,  15  pp 
(AD  219300). 

Immonla-tlme  Dependence;  Tests,  to  see  if  the  Halting  flux  for  heat  transfer  feU 
substantially  in,  periods  under  one  hour,  failed  to  reveal  the  strikingly  evident 
decreases  which  had  been  observed  when  hydrogen  peroxide  was  tested  in  this  apparatus. 
Water  tests:  These  tests  were  made  to  obtain  a  limited  amount  of  data  on  water,  and 
no  peculiarities  of  the  apparatus  were  observed.  Twlrler  testa;  This  phase  was  under* 
taken  to  determine  whether  twlrler  inserts  offered  a  practical  means  far  operating 
rocket  chambers  at  substantially  greater  heat  flux  values  than  are  possible  with  con¬ 
ventional  designs.  It  is  known  that  tangential-entry  designs  produce  a  striking  bene¬ 
fit,  but  twisted  metal  ribbons  were  fou.idi  to  offer  little  advantage  for  designs  which 
are  pressure-drop  limited.  Ultrasonic  investigation:  These  tests  were  to  see  if 
the  Increased  values  of  limiting  flux  obtained  by  ultrasonic  radiation  in  pot  boiling 
coulo  be  obtained  in  forced  flow  systems.  The  tests  were  limited  by  Inherent  signal- 
noise  generation  to  the  detection  of  large  Increases  in  heat  flux  and/or  large  c-j- 

cr eases  In  wall  temperatures.  Within  this  capability,  the  Gate  showed  no  substantial 
benefit  from  ultrasonic  energy. 


Kambarov,  Yu.  0.,  and  Mekhtiev,  S.  D.  .  HIGH-SPEED  PYROLYSIS  OF  A  akunr.-ntft  FRACTION  Oil 
SEMICOMMERCIAL  SCAIE.  Khimicheskaya  Promyshlennost ,  1963.  no.  5,  26-8. 


At  840‘C  and  0.041  sec  contact  time,  low  octane  gasoline  containing  5.3*  aromatics  and 
® ■  ®jjj  sulfur  yielded  76. 8#  gas,  including  34.2*  by  volume  of  ethylene  and  a  total  of 
46.  at  unsaturated  hydrocarbons.  The  liquid  products  contained  20-25*  aromctlc  hydro¬ 
carbons.  Only  about  0.12*  carbon,  calculated  on  the  feed  material,  was  formed.  Because 
of  high  linear  gas  velocities,  most  of  the  carbon  was  entrained  from  the  reactor  and 
collected  in  the  trap.  It  may  be  expected  that  at  0.03-0.09  sec  contact  time  and  an 
average  gas  velocity  of  11-33  m/sec  practically  all  of  the  carbon  will  be  entrained  from 
the  reactor  in  the  form  of  finely  divided  particles.  The  experiments  were  conducted  in 
an  electrically-heated  stainless  steel  reactor  of  20  cm  diameter  and  100  cm  height.  A 
total  of  22  runs  were  made  at  various  steam  injection  and  feed  rates. 


Kamenetskaya.  3.  A.,  Pshezhetskil,  3.  Ya . ,  and  Slavlnskaya,  N.  A.,  THE  EFFECTS  OF  OZOKB  OH 
HYDROCARBON  KHOTIOM.  III.  AUT0IGHETI0M  OF  CYCL0HEXAHE  WITH  QXTtaa.  Zhumal  Flzlchaskoy 
Khlmii,  33.  271-5  (1959).  (CA.  53,  11959a).  7 


The  critical  conditions  for  ignition  of  cyclohexane  with  0|  alone  or  mixed  with  4.4-13.2* 
®*  were  studied.  Oi  lowered  the  aut oignlt i on  temperature  and  pressure  near  the  lower 
ignition  limit  and  eliminated  the  autoignition  induction  period,  in  agreement  with  the 
Semenov  heat  ignition  theory.  0,  reduced  the  activation  energy  from  43  keal.  to  9  2  keel 
for  mixtures  containing  IS. 3*  0, . 
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Kamlya,  Y.  and  Ingold,  1.0.  (Rational  Research  Counoil  of  Canada),  THE  METAL- CATALYZE 
AOT  OXIDATION  OF  TETRALIN.  III.  CATALYSIS  BY  MA0AKK5E,  COPPER,  NICKEL,  ARB  IRQ®. 
Canadian  Journal  of  Chemistry,  42,  1027-43,  (1964). 

The  catalysis  of  the  autoxl iation  of  tetralin  hy  the  decanoates  of  maganese,  c opper , 
nickel,  and  iron  has  been  examined  o  er  a  large  concentration  range  at  50  C.  With  all 
four  metals  the  oxidation  rate  approaches  a  limit  at  high  catalyst  concentrations  but 
in  each  case  this  limit  is  smaller  than  the  theoretical  mnriimnn  rate  of  oxidation  of 
pure  tetralin.  However,  upon  dilution  witn  an  inert  solvent,  such  as  chlorobenzene,  or 
with  the  metal  acetates,  acetic  acid,  the  theoretical  maximum  rate  is  attained.  The  low 
limiting  rates  in  pure  tetralin  are  apparently  due  to  the  low  solubilities  of  the  cata¬ 
lysts  and  are  not  due  to  chain  termination  by  the  catalysts. 


arpov,  V.  P.  and  Sokol lk,  A.  S. ,  RELATION  BETWEEN  SPONTANEOUS  I0NITI0N  AND  LAMINAR  AND 
TURBULENT  BURNING  VELOCITIES  OP  PARAFFIN  HYDROCARBONS.  Academy  of  Sciences  {U.S.S.R. ). 
Proceedings,  Physical  Chemistry  Section,  138,  457-9  (1961). 

The  authors  compare  the  change  of  the  laminar  and  turbulent  burning  rate  of  a  mixture  of 
methane,  propane,  or  butane  with  air,  with  the  delay  of  self-lgnltion  as  a  function  cf 
mixture  composition.  For  this  purpose,  they  use  a  bomb  of  constant  volume.  In  the  case 
.“-ene,  the  delay  decreases  at  700-750*0  In  mixtures  poor  in  methane,  in  the  case  of 
propane  and  butane,  however,  in  mixtures  rich  In  alkane.  The  authors  state  that  for  mix¬ 
tures  rich  In  alkane  the  rate  of  turbulent  burning  Is  much  lower  in  methane  than  In  pro¬ 
pane  and  butane,  although  the  burning  temperature  of  methane  Is  higher  than  that  of  the 
higher  alkanes.  For  these  reasons,  it  is  assumed  that  there  are  certain  kinetic  dif¬ 
ferences  between  methane  and  the  higher  alkanes  which  effect  the  above  discrepancies. 
These  kinetic  differences  are  neither  related  to  the  stage  of  chain  generation  nor  to  the 
stage  of  chain  branching.  Therefore,  it  is  assumed  that  the  differing  characteristics  of 
self-ignition  of  methane  and  Cj-  and  C^  alkanes  as  a  function  of  mixture  composition  are 
due  to  differences  between  these  two  alkane  types  In  the  stage  of  chain  propagation. 


o> 

VI 


Kazans kli,  B.  A.,  Dorogochlnslcly,  A.  Z..  P.osengart,  N.  I.,  lyuter,  A.  V.,  and 
Mitrofanov,  M.  0. ,  THE  EFFECT  OF  SPACE  VELOCITY  ON  THE  PROCESS  OF  AR0MATIZATI0N  OF 
n-HEXAHE  OVER  AN  ALUMINA- CHRUKLA  CATALYST.  Kinetics  and  Catalysis  (U.S.S.R.),  2, 
241-5  (1961). 

The  aromatlaatlon  of  n- hexane  over  potassium-promoted  chromia  on  alumina  catalyst 
was  studied  at  510-550*  and  at  different  space  velocities.  The  effects  of  experi¬ 
mental  conditions  on  the  yields  of  benzene,  unsaturated  hydrocarbons ,  and  coke, 
and  on  catalyst  productivity  were  determined.  The  reason  for  the  different  character 
of  the  relation  between  unsaturated  hydrocarbon  yield  and  contact  time  at  different 
temperatures  is  discussed. 
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Kamiya,  Y.  and  Ingold,  K.U.  (National  Research  Council  of  Canada),  THE  METAL- CATALYZED 
At/T  OXIDATION  07  TETRALIN.  III.  CATALYSIS  BY  HAOANBSE,  COPPER,  NICKEL,  AND  IRON. 
Canadian  Journal  of  Chemistry,  42,  1027-43,  (1964). 


The  catalysis  of  the  autaxldatlon  of  tetralln  by  the  decanoates  of  maganese,  copper, 
nickel,  and  Iron  has  been  examined  over  a  large  concentration  range  at  50  C.  With  all 
four  metals  the  oxidation  rate  approaches  a  limit  at  high  catalyst  concentrations  but 
in  each  case  this  limit  Is  smaller  than  the  theoretical  maximum  rate  of  oxidation  of 
pure  tetralln.  However,  upon  dilution  with  an  Inert  solvent,  such  as  chlorobenzene,  or 
with  the  metal  acetates,  acetic  acid,  the  theoretical  maximum  rate  Is  attained.  The  low 
limiting  rates  In  pure  tetralln  are  apparently  due  to  the  low  solubilities  of  the  cata¬ 
lysts  and  are  not  due  to  chain  termination  by  the  catalysts. 


KArpov,  V.  P.  and  Sokollk,  A.  3.,  RELATION  BETWEEN  SPONTANEOUS  IGNITION  AND  LAMINAR  AND 
TURBULENT  BURNING  VELOCITIES  OP  PARAPPIN  HYDROCARBONS .  Academy  of  Sclenoes  (U.S.3.R.). 
Proceedings,  Physical  Chemistry  Section,  138,  457-9  (1961 ) . 

The  authors  compare  the  change  of  the  laminar  and  turbulent  burning  rate  of  a  mixture  of 
methane,  propane,  or  butane  with  air,  with  the  delay  of  self-lgnltlon  as  a  function  of 
mixture  composition.  Por  this  purpose,  they  use  a  bomb  of  constant  volume.  In  the  case 
of  methane,  the  delay  decreases  at  700-750*C  in  mixtures  poor  In  methane.  In  the  case  of 
propane  and  butane,  however,  In  mixtures  rich  in  alkahe.  The  authors  state  that  for  mix¬ 
tures  rich  In  alkane  the  rate  of  turbulent  burning  Is  much  lower  In  methane  than  in  pro¬ 
pane  and  butane,  although  the  burning  temperature  of  methane  Is  higher  than  that  of  the 
higher  alkanes.  Por  these  reasons.  It  Is  assumed  that  there  are  certain  kinetic  dif¬ 
ferences  between  methane  and  the  higher  alkanes  which  effect  the  above  discrepancies. 
These  kinetic  differences  are  neither  related  to  the  stage  of  chain  generation  nor  to  the 
stage  of  chain  branching.  Therefore,  it  Is  assumed  that  the  differing  characteristics  of 
self-lgnltlon  of  methane  and  Cj-  and  alkanes  as  a  function  of  mixture  composition  are 
due  to  differences  between  these  two  alkane  types  In  the  stage  of  chain  propagation. 


Kazanskll,  B.  A.,  Dorogochlnskly,  A.  Z.,  Rosengart,  M.  I.,  Lyuter,  A.  V.,  and 
Mitrofanov.  M.  0.,  THE  EPPECT  OP  SPACE  VELOCITY  ON  THE  PROCESS  07  AROMATIZATION  07 
n- HEXANE  OVER  AN  ALUMINA- C HR OMIA  CATALYST.  Kinetics  and  Catalysis  (U.S.S.R. ),  2. 
241-5  (1961). 

The  arooatlsatlon  of  n-haxane  over  potassium-promoted  chraaia  on  alumina  catalyst 
was  studied  at  610-560*  and  at  different  space  velocities.  The  effects  of  experi¬ 
mental  conditions  on  the  yiolds  of  benzene,  unsaturated  hydrocarbons,  and  coke, 
and  on  catalyst  productivity  were  determined.  The  reason  for  the  different  character 
of  the  relation  between  unsaturated  hydrocarbon  yield  and  contact  tlaie  at  different 
temperatures  Is  discussed. 
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KSzansIcll,  B.  A.,  Dorogochlnskly,  A.  I. ,  Rosengart.  It.  I.,  T;-unkina,  I.  I., 

Kuznetsova,  I.  M. ,  Lyuter,  A.  ▼..and  Mitrofanov,  N.  0.,  THB  AROMATI7ATIOB  OF  NIXTURBS 
OF  F-HEXANE  WITH  2  -METHYLPBNT ANB ,  WITH  3-METHYI,PSNTANl  OR  WITH  Me. I HYLCYCLOFENT ABB . 
Academy  of  Sciences  (U.S.S.R.).-  Bulletin.  Division  of  Chemical  Sciences,  1962.  1228-9. 

When  mixtures  of  n-hexane  with  2-methylpentane,  3-me»hyl>entane  and  methylcyolopentane 
were  passed  over  chromla  on  alumina  catalyst  at  550*0,  four  to  five  times  the  yield  of 
benzene  was  obtained  with  the  methyl pentanes  compared  to  methylcyolopentane. 


Kazanskll,  B.  A.  and  Liberman,  A. 
World  Petroleum  Congress  (Fifth). 


L. ,  CATALYTIC  DEHYDROGENATION  OF  PARAFFINIC.  HYDROCARBONS . 
Proceedings,  (iv),  29-36  (1969). 


Paraffins  were  converted  to  hydrocarbons  containing  a  five-membered  ring  over  a  platinised 
charcoal  catalyst  at  310*C.  Branched- chain  hydrocarbons  were  converted  more  readily  than 
straight  chain  Isomers.  Alkyl  benzenes  were  further  cycllsed  to  lndane  and.  methyllndanes . 


Kazanskll,  B.  A.,  Rosengart,  N.  I.,  and  Freiberg,  L.  A.,  EFFECT  OF  ADDED  POTASH  AND 
PHOSPHORIC  ACID  ON  THJ  AROMATIZING  ACTIVITY  OF  CHROMIUM  OXIDE.  Academy  of  Sciences, 
(U.S.S.R.).  Proceedings.  Chemistry  Section,  134.  1183-5  (i960) . 


Additions  of  potassium  or  phosphoric  aold  to  a  pure  chromium  oxide  oatalyst  suppressed 
the  dehydrocycllsatlon  of  n-heptane  to  toluene  but  did  not  affect  the  rate  of  dehydro- 
cycllsatlon  of  n-heptene  to  toluene  (450*  and  535 *Cs  space  veloolty  •  0.8  hr*1; 

0.25*w  KgO,  o.i4j(w  H3PO4). 
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Kazans kii,  B.  A.,  Rozengart,  N.  Z.  and  Kuznetsova,  2.  THE  UROT  0 W  TK*  liomoi  OV 
AUCALI  BL2MKNTS  ON  THE  CATALYTIC  PR0PBRTIB3  Of  CBBCKU-ALDKUU  CATALYST*.  Aoademy  of 
Sclanoaa  (0.  S.  2.  R. ) .  Proceedings.  Chemistry  Section,  18S.  406*1  ( 1669 ) . 


The  effect  of  the  addition  of  lithium,  sodium,  potassium,  rubidiun,  and  cesium  on  the 
activity  of  chromla-alumlna  catalysts  with  respect  to  the  dehydrocyollzatlon  of  n-heptane 
and  the  dehydrogenation  of  oyclohexane  was  studied  at  620*C.  The  addition  of  llthlua  had 
praotlcally  no  effect  on  the  yield  of  aroaatlos  fro*  heptane.  The  introduction  of  sodlua 
Increased  the  yield  of  aromatics  by  8*.  The  promoting  affeot  of  the  alkali  elements  was 
Increased  further  with  potassium  and  reached  a  maximum  with  rubldlua. 


Kazans kll,  B.  A.,  Roaengart,  N.  I.,  and  Kuznetsova,  Z .  ».,  TUB  EffBCT  Of  THE  ADDITION  Of 
BI2MKNTS  Of  THE  SECOND  OROCP  Of  THE  PERIODIC  SYSTEM  ON  THE  ACTIVITY  Of  CHRONXA-ADONIEA 
AROMATIZATION  CATALYSTS.  Academy  of  Sciences  (0.  S.  S.  R. )  Proceedings,  Chemistry 
Section,  127.  669-71  (1959). 

The  elements  of  the  second  group  of  the  periodic  systea  were  found  to  have  a 
promoting  effect  on  the  aroaatlsatlon  of  cyclohexane.  This  affect  Increased  with  an  In¬ 
crease  In  atoeiic  weight  from  berylllua  to  barlua;  the  yield  of  bensene  In  the  presence  of 
the  catalyst  containing  barium  was  about  88*  calculated  on  the  original  cyclohexane 
(95:*  of  that  theoretically  possible),  which  exceeds  by  approximately  16*  the  yield  of 
bensene  in  the  presence  of  the  unproswted  catalyst.  The  promoting  effect  of  the  elements 
of  the  second  group  on  the  dehydrocycllaatlon  of  n-heptane  was  less  than  on  the  aroaati- 
satlon  of  cyclohexane,  and  was  observed  only  for  the  alkaline  earth  elements.  The  addition 
of  beryllium,  magnesium,  and  zinc  had  practically  no  affect  on  the  activity  of  the 
catalyst,  and  the  addition  of  cadmium  even  decre  .sed  It  somewhat.  Mercury  was  not  tested. 


Kesrby,  K.  K. ,  CATALYTIC  D8HYDR00EMATI0N .  pp.  453-91  In:  Emmett,  P.  H.,  ed. ,  'Catalysis, 
vol.  Ill",  Mew  York,  Relnhold,  1955. 


The  dehydrogenation  of  paraffins  (Ct,  C«),  olefins  (C4)  and  alkyl  aromatics  (ethyl 
benzenes)  over  various  oatalysts  Is  discussed.  Known  active  oatalysts  with  references 
to  the  original  work  are  given.  Effect  of  additives  on  performance  of  metal  oxide 
catalysts  la  shown.  Equilibrium  curves  of  conversion  as  a  function  of  temperature  are 
given.  127  referencea  are  cited. 
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Keenan,  J.  0.  (Rolls-Royce),  SOKE  PROBLEMS  ASSOCIATED  WITH  HIOH  MACH  NUMBER  AIR 
BREATHING  POWBRPLANTS.  Interavia,  18,  346-47  (1963). 


The  article  discusses  probable  military  and  civilian  requirements  for  high  speed  air¬ 
craft  during  the  1960's  and  1970's,  and  some  of  the  problems  anticipated  In  meeting 
these  requirements.  Civilian  requirements  will  be  limited  to  Mach  3  during  this  period 
while  military  aircraft  capable  of  Mach  4  or  higher  dash,  coupled  with  good  transonic 
flexibility  will  be  developed.  The  need  for  a  military  bomber  or  reconnaissance  air¬ 
craft  capable  of  sustained  speeds  of  Mach  4  or  higher  Is  not  so  certain.  Because  of 
the  transonic  requirements,  engine  development  will  be  restricted  to  afterburning 
(augmented)  turbojets  even  up  to  Mach  4.5. 


Kenner ly,  0.  W.  and  Patterson,  W.  L.,  Jr.  (American  Cyanamld),  KINETIC  3TUDIRS  OP  PETRO¬ 
LEUM  ANTIOXIDANTS.  Industrial  and  Engineering  Chemistry,  48,  no.  10,  1917-24  ( 1966 ) . 


This  article  is  concerned  with  some  problems  encountered  In  the  use  of  antioxidants  In 
petroleum  systems  and  discusses  the  classes  of  antioxidants  and  the  mechanism  of  Inhibi¬ 
tor  action.  Experiments  evaluating  the  effectiveness  of  Inhibitors  were  carried  out 
using  white  mineral  oil  saturated  with  air.  Induction  periods  were  estimated  from  the 
oxygen  absorbtlon  data  obtained  from  tests  In  which  a  thermostated  and  constantly  aerated 
sample  was  sampled  and  analyzed  at  Intervals  for  peroxide  content,  and  analysis  of  Inlet 
and  outlet  air  streams  analyzed  for  0|  content.  The  effects  of  Initial  peroxlda  content 
on  Inhibition  by  2,2'-methylenebls  ( 4-methyl-6-tert-butylphenol ) ,  and,  of  peroxide  decom¬ 
position  additives  were  also  explored. 


Keusch,  R.  B.  {Power  Plant  Laboratory,  WADC),  EPFECT  OP  SUPERSONIC  PLIGHT  ON  POWER- 
PLANT  INSTALLATION  SYSTEMS.  American  Society  of  Mechanical  Engineers.  Ti-ansactlons, 
21.  721-6  (1955). 


This  paper  treats  power-plant  Installation-system  problems  either  brought  on  or 
aggravated  by  supersonic  flight.  Those  problems  are  In  addition  to  those  of  the  basic 
engine;  their  magnitude  and  possible  effect  on  the  aircraft  mission  are  treated. 

Among  the  power-plant  Installation-system  areas  considered  are  fuel  systems,  lubrica¬ 
tion  systems,  power  transmission,  engine  placement,  air- Induction  systems,  and  cooling 
systems.  Particular  emphasis  Is  placed  on  aerodynamic  heating  as  it  affects 
materials  problems  and  the  fuel  system.  Supersonic  speed  adds  heat  fo  the  fuel  system 
In  such  quantity  that  the  fuel  system  design  Is  particularly  critical.  Another  report  - 
Keusch,  R  B.,  SOME  EFFECTS  OP  AERODYNAMIC  HEATING  ON  AIRCRAFT  PURL  SYSTEMS.  U.S.  Air 
Porce,  WADC  TN  WCLP-53-227.  July  1953.  8  pp.  (AD  17721).  -  has  much  the  same  information. 


Keusch,  R.B.  SOME  EFFECTS  ON  AERODYNAMIC  HEATING  CM  AIRCRAFT  FUEL  SYSTEMS .  0.3.  Air  Fore* 
WADC  TN  WCLP-53-227,  July  Ag63.  8  pp.  (AD  17721) 


This  report  presents  the  analysis  of  sons  of  the  factors  occasioned  by  aerodynamic 
heating  on  fuel  systems.  The  speed  range  considered  goes  as  high  as  Naoh  6.  The 
analysis  Includes  the  Influence  of  thermal  insulation  as  protection  for  the  fuel 
system. 


Khltrln,  L.  H.,  PHYSICS  OP  COMBUSTION  AND  EXPLOSION.  Jerusalem,  Israel  Program  for 
Scientific  Translations,  1962.  (OTS  61-31205). 


The  book  Is  in  the  form  of  a  text  or  reference  book  In  two  parts.  The  first  part 
(of  greater  interest)  treats  the  theoretical  aspects  of  ohemloal  klnetlos  as  applicable 
to  combustion  processes,  and  ignition,  flame  propagation,  detonation  and  some  practical 
aspects.  The  theoretical  sections  are  by  far  the  most  impressive.  The  second  part 
treats  heterogeneous  combustion  of  liquids  and  solids. 


Khromov,  S.  I.,  Belenkova,  I.  3.,  and  Treshohova,  B.  0.,  CONTACT-CATALYTIC  ChAMCBS  OP  1, 
1-DIETHYLCYCLCHBXANB  AMD  1-ETHYL-l-PROFYLCYCLOHKXANB  IN  PRESENCE  OP  PLATINIZED  CARBON. 
Moakovskll  Dniversltet.  Vestnlk,  12,  Serlya  Matematlkl,  Mekhankl,  Astronomll,  Pialkl  1 
Khlmll,  no.  3,  191-8  (1957).  (CA,  52,  «209d). 

The  reactions  of  1,1-diethyl cyclohexane  (I)  and  1-ethyl-l-propylcyclohexane  (II)  In  the 
presenoe  of  platinised  carbon  at  320*  were  studied.  I  yields  PhEt,  C,  H,,o-C  H  Bt  ,  and 
PhMes  II  yields  PhPr,  PHEt,  o-NeC  H  Bt,  a-C  HjNe,  PhNe,  and  o-C.^MeJ.  * 
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Ittm,  0.,  ACTIVITY  OF  CHROKIA-SILICA  AS  A  DEHYDRO-AROKATIZATION  CATALYST.  Ih.  D, 
Dissertation,  university  of  Pennsylvania,  1560.  97  pp.  (Dissertation  Abstracts,  21, 
775.  I960).  — ' 


The  effeot  of  small  amounts  of  slllea  Jn  ohromla  catalysts  for  the  conversion  of 
n-heptane  into  toluene  has  been  studied  by  the  use  of  a  flow  system.  Maximum  cata¬ 
lytic  »°tlvlty  was  observed  at  about  4.7*v  sllloa.  The  amount  of  hydrate  in  the  oata 
lyst  also  shoved  a  flat  maximum  at  alout  4.7*  silica,  and  there  Is  some  evidence  that 
the  hydrate  contributes  to  the  activity.  The  maximum  In  the  observed  catalytic 
activity  Is  considered  to  be  due  to  the  dual  funotlon  of  silica  which,  In  part, 
suppressed  crystallisation  of  ohromla,  and,  in  part.  Increased  the  hydrate  content. 


Kim,  0.  and  Krleger,  K.  A.,  CATALYTIC  ACTIVITY  OF  C  HR  dOA- SILICA  FOR  THE  CBHYDRO- ARGMATI - 
ZATION  OF  n-HEPTAHE.  pp.  687-709  In:  "international  Congress  of  Catalysis  (2nd),  July 
1960,  Paris.  Proceedings,  vol.  1",  Paris,  Editions  Technlp,  1961. 


The  effeot  of  small  amounts  of  silica  In  ohromla  catalysts  on  the  conversion  of  n-heptane 
to  toluene  was  studied.  Maximum  activity  was  observed  with  4.7*w  slllea.  The  results 
suggested  that  email,  amounts  of  silica  stabilised  the  catalyst,  possibly  by  reducing  the 
crystallinity  of  thA  chromla. 
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Kirtley,  J.  0.  and  Lewis,  A.  (Shell  Petroleum,  Thornton  Research  Centre),  FLAME 
STABILITY  STUDIES  OF  DIFFERENT  VAPORIZED  FUELS  UNDER  NON- HOMOGENEOUS  MIXING  CONDITIONS 
IN  A  SMALL  SCALE  COMBUSTION  TUBE.  Fuel,  33,  no.  1.  pp.  5^9  (1954)  CONDITIONS 


The  flame  stability  limits  of  a  nuwber  of  fuel*  In  a  vapour  form  have  been  determined 
using  a  small  scale  quarts  combustion  chamber,  with  heterogeneous  air-fuel  mixing 
conditions  Quantitative  comparisons  of  the  limits  for  different  fuels  were  restricted 
by  the  necessity  for  maintaining  uniform  fuel  distribution  In  the  combustion  chamber 
®°  *®  *c  attain  comparable  mixing,  and  such  comparisons  are  limited  to  Isomeric  fuels. 
With  these  it  was  shown  that  limit  differences  became  appreciable  only  at  extreme 
air  flows,  where  the  limits  appeared  to  be  dependent  upon  the  ease  of  oxidation  of 
the  fuel  -  the  straight-chain  paraffins  possessing  wider  limits  than  their  branched- 
chaln  counterparts. 
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Klrtley,  J.O.  and  Levis,  A.,  QA8  TURBINE  OOIBUOTICN  STUDIES- -FZAIB  STABILITY  UlCMBl  ION* 
HOMOGENEOUS  COMBUSTION  CONDITIONS  HI  A  SMALL- 3CAU  VAPOfllZED-FUEL  BURNER,  Shall  Thornton 
Research  Contra,  Raport  No.  N. 47/49,  U.K.  Ministry  of  Supply  Oontraot  Mo.  g/Oen/663/ 
7014(b),  February  1980.  64  pp. 


Tha  affaota  of  ohanloal  propartlaa  of  tha  foal  on  flans  stability  vara  investigated  undar 
non-homoganaoua  oombustlon  conditions,  nanaly  thosa  discouraging  oonplata  premixing  of 
fual  and  air.  Tha  fuels  taatad  covarad  a  vlda  ranga  of  ohanloal  atruotura  and  oxidation 
oharaotarlstlos,  and  tha  affaot  of  tha  addition  of  ooabustlon  pronotara  and  inhibitors 
vaa  also  invastlgatad. 


. 

A 


Kltson,  F.  0..  POTENTIGMETR 10  DETERMINATION  OP  MERCAPTAN-SULPHUR  IN  AVIATION  TURBINE 
PUELS.  Canada.  National  Aaronautloal  Bstabllshnant.  LR-113,  Saptanbar  1954.  10  pd. 
(AD  49526). 


A  potent lomatrlo  method  is  dasorlbad  for  the  estimation  of  nereaptan-sulphur  In  aviation 
turbine  fuels.  Tha  fual  sample  Is  dissolved  In  a  quantity  of  Isopropanol  to  which  an 
axoass  of  silver  nitrate  solution  has  bean  added.  Tha  meroaptans  are  precipitated  imme- 
diately  as  tha  silver  aeroaptldes  thus  eliminating  the  possibility  of  oxidising  tha  ner- 
oaptans  during  tha  titration.  ;phe  axoass  silver  nitrate  Is  then  titrated  potentiometri- 
oally  with  alooholio  potassium  ohlorlda  using  a* suitable  reference  electrode  and  a  silver 
Indicating  eleotrode  for  the  deteotlon  of  the  end  point.  Determinations  were  carried  out 
on  a  number  of  fuel  samples  as  well  as  on  synthetlo  samples  of  n-butyl  mercaptan  and 
thlophenol.  The  repeatability  of  the  method  was  found  to  be  0.0001)8  (w/w)  on  deteraina- 
tlons  of  meroaptan-sulphur  in  aviation  fuels.  The  aoouraoy  of  the  method  was  oompared 
with  A.S.T.M.  Method  D1219->2T  using  synthetlo  ssmples  of  meroaptan-sulphur.  The  pro¬ 
posed  method  was  found  tobecmore  aocurate  than  the  A.S.T.M.  method  and  within  2%  of  the 
amount  of  meroaptan-sulphur  added. 


Kittredge,  0.  D.  (Phillips  Petroleum),  THERMAL  STABILITY  OF  HYDROCARBON  FUELS.  U.  S.  Sir 
Force,  ASD  TR  61-238,  Part  II,  Contract  AF  33(6l6)-7241,  July  1962.  126  pp.  (AD  285  636). 


JP-6  type  fuels  were  shown  to  deteriorate  seriously  in  therml  stability  performance 
following  storage  for  52  weeks  or  more  at  ambient  temperatures.  Storage  under  a  sealed 
nitrogen  atmosphere  in  the  absence  of  solids  or  water  contamination  showed  little  ability 
to  offset  such  deterioration.  There  was  evidence  that  large  concentrations  of  certain 
phenol  type  antioxidants  might  retard  fuel  deterioration  in  this  respect  as  might  tighter 
fuel  composition  limits  on  aromatic  (and  aromatic-olefin)  hydrocarbons  and  possibly  sul¬ 
fur  content.  Potential  deleterious  effects  were  shown  by  trace  copper  contamination  in 
JP-6  fuels.  Fuel  sulfur  contamination  appeared  to  contribute  to  fuel  thermal  instability 
performance,  but  showed  up  adversely  in  storage  performance  only  in  the  presence  of  an 
aromatic-olefin  fuel  constituent.  Test  fuels  which  deteriorated  in  performance  during 


storage  usually  showed  decreased  ability  to  transmit  UV  light  as  well,  though  the  converse 
was  not  always  true.  A  small  soale  thermal  stability  teat  procedure  based  on  losses  in  UV 
light  transmission  following  heating  showed  promising  ability  to  differentiate  thermal  per¬ 
formance  of  JP-6  and  poorer  grades  of  Jet  fuel.  Teat  results  with  special  high-temperature- 
fuels  blended  for  500F-plus  stability  performancs  were  leas  promising. 
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Kittredge,  0.  D.  ( Phillips  Petroleum) ,  THERMAL  STABILITY  C9  HYDROCARBON  FUELS  U  a 
Air  Fore,  ASD  TR  81-238,  Part  III,  Contract  AF  38(818)-7241^uShS.  148  pp!* 

Storage  of  JP-6  typa  fuala  for  26  watka  at  110-P  resulted  in  deterioration  in  their 
thermal  stability  quality.  This  was  not  alleviated  by  storage  in  ooated  containers. 
Phenol  antioxidants  have  bee:i  beneficial  when  used  at  relatively  high  concentrations. 
Certain  aromatics  are  indicated  to  be  detrimental  to  storage  stability.  Two  attempts 
to  develop  an  aooelerated  aging  test  were  mildly  suooessful  in  duplicating  effects  of 
long  term  storage.  Fuels  shown  to  be  grossly  different  by  Fuel  Coker  data  can  be  ranked 
in  proper  order  by  both  tests.  Evaluation  of  the  small  scale  (5-ml  bomb)  thermal 
stability  test  method  showed  it  responding  to  the  seme  types  of  fuel  components  which 
influence  the  Fuel  Coker,  however,  certain  additives  were  not  always  reoognlsed. 
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!5if*r0pori  h*B  t0  d0  wlth  th*  ■tora«®  stability  of  three  JP-5  fuels,  and  blends  of  two 
additives  for  speolal  fuels  of  varying  hydrocarbon  type.  The  final  data  reported  are  on 
only  one  dispersant  type  additive  and  one  speolal  isoparaff inlo  fuel  in  addition  to  the 
JP‘5  5U*1,‘  xt  waB  observed  that  the  speolal  isoparaff inio  base  fuel  showed  no  measur¬ 
able  deterioration  under  any  of  the  storage  conditions.  All  the  other  fuels  showed 
increases  in  existent  gum  during  storage.  The  dispersant  additive  inoreased  the  amount 
of  gum.  A  fair  correlation  existed  between  gum  l?  weeks,  110*F  and  26  weeks  at  ambient 
temperature.  The  water  reaotion  test  appeared  to  worsen  during  storage.  Coker  test  filter 
ratings  were  generally  unaffeoted  or  improved  by  ]  iO*F  storage,  preheater  ratings  worsened 
In  ambient  storage  there  was  a  tendenoy  for  the  poorer  JP-6  fuels  to  improve  and  for  the 
better  JP-6  fuel  to  degrade.  The  dispersant  additive  improved  filter  plugging  performance 

rUzxiui  “int‘in*4  ^ th*  m  “  w,*5Jsr 


Kittredge,  0.  D.  and  Streets,  W.  L.,  QAS  TURBIMB  AND  JET  ENGINE  FUELS.  Phillips 

°<"P"Jr  ‘  R,“*‘r0h  Dm"lon-  *•***  2760-00  R,  a.  N>ry  oontraot  HO.. 
60-6009-c,  December  1960.  72  pp.  (AD  262  096). 


Kittredge,  0.  D.,  Owinn,  S.  H.  and  Streets,  W.  L.,  GAS  TURBINE  AND  JET  ENGINE  FUELS. 

P*^°1,um  Co‘»  Rafl*arch  Division,  Summary  Report,  U.  S.  Navy  Contraot  NO  as 
oo-310-d,  1969. 


* 


This  report  summarises  the  results  of  oombustlon  performance  and  storage  stability  tests 
carried  out  on  JP-6  fuels  and  a  variety  of  petroleum  fractions.  The  relationship  between 
flame  radiant  heat  emission  and  combustor  liner  temperature,  and  the  influence  of  poly- 
cycllo  vs  monocyclic  aromatic  fuel  components  on  combustor  heating  are  given.  The 
influence  of  sulfur  contaminants  on  flame  tube  durability  was  studied  as  well  as  the 
effeot  of  sulfur  on  fuel  thermal  stability.  Thermal  stability  for  the  hydrocarbons  with 
and  without  additives  was  evaluated  using  gum  oontent  data,  water  reaction  tests,  the 
CFR  Fuel  Coker  and  a  modified  GRG  Xhenogl  Stability  Bomb. 
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Kit t radge,  Q.D.  and  fltraata,  W .L.  (Phillips  Petroleum  Co. ) ,  WOUfll 

JIT  FUELS.  Society  of  Automotive  Ingineers,  SAB  Preprint  7 7 SB,  Ootobar  £§££.  (national 
Puala  and  Lubricant •  Naating,  Tulaa,  Oklahoma) . 

*  -T»  » 

Tha  problam  of  JP-8  Jet  fual  datarioration  during  ambient  atoraga,  which  gives  riaa  to 
aarloua  thersml  instability,  haa  baan  atudiad.  Pour  of  five  JP-8  fuala  atorad  78 
Viijci  at  anbiant  temperature  da graded  in  tharaal  atability.  healing  samples  under  an 
inert  nitrogen  atmosphere  shoved  no  advantage,  but  phenol- type  anti-oxidants  ware 
moderately  affaetiva  whan  used  in  relatively  large  concentrations.  Adverse  effeota  of 
various  aromtio  fual  opponents  and  metal  contaminants  vara  observed.  Changes  in 
fual  light  transmission  vara  found  to  correlate  qualitatively  with  coker  test  results. 
Tha  work  vas  dona  under  U.S.  Air  Poroa  Contract  AP  38(618)7241. 


Kittredge,  0.  D..  Streets.  W.  L. .  and  Ratohford.  R.  (Phillips  Petroleum),  TfflRHAL 
STABILITY  OP  HYDROCARBON  PURLS.  U  S.  Air  Force,  ASD  TR  61-236,  Contraot  AP  33(616)-7241, 
July  1961.  107  pp.  (AD  262338). 

One  year  of  development  work  on  small  soale  thermal  stability  test  ^thods  for 
fuels  has  produced  three  potentially  useful  techniques,  (1)  a  reciroulating-flow  dyrta- 
mio  method  measuring  deposit  insulating  effeots  around  a  heated  surface  requiring  1000 
ml  fuel  samples,  (2)  a  statio  method  measuring  deposit  insulating  affects  around  a 
heated  nickel  wire  requiring  160  ml  fual  samples  and  (3)  a  static  method  based  on 
changes  in  fuel  light  transmission  characteristics  after  heating  requiring  6  ml  fuel 
sample.  A  JP-6  Jet  fuel  storage  stability  investigation  shoved  three  out  of  five  fuels 
significantly  poorer  after  26  weeks  at  HOP  in  terms  of  CPR  Fuel  Coker  rating,  while  a 
fourth  fuel  showed  evidence  of  deterioration  in  one  container  only  which  is  attributed 
to  solids  contamination.  Vented  versus  sealed-under-nitrogen  storage  had  no  Influence 
on  the  changes.  The  only  ohemical  or  physical  changes  in  the  test  fuel  after  storage 
which  matohed  the  thermal  stability  changes  were  the  UV  light  transmission  characteris¬ 
tics.  The  two  fuels  least  affected  by  storage  were  low  in  both  sulfur  and  polycyolio 
aromatlos  content. 


Kleinstein,  0.  (Polyteohnio  Institute  of  Brooklyn),  ON  THE  MIXING  OP  LAMINAR  AND  TUHBUIBNT 
AXIALLY  SYMKBTRIG  COMPRESSIBLE  PLOWS,  U.  3.  Air  Pores  Offioe  of  Aerospace  Research,  ARL 
63-108,  Contract  AP  33(6l6)-766l,  June  1963.  76  pp.  (AD  416  031). 


h  unified  analysis  to  solve  mxing  problems  involving  momentum,  energy,  and  mss  transfer 
in  both  laminar  and  turbulent  axially  symmetric  compressible  flow  is  presented.  The 
method  is  based  on  tha  linearisation  of  tha  conservation  equations  in  the  plane  of  the 
von  Mlses  variables. 

The  application  of  this  method  to  a  laminar  flow  problem  is  shown  to  be  in  good  agreement 
with  a  numerical  solution  of  the  boundary  layer  equations  obtained  by  Pai.  The  *PPli0*' 
ticn  of  this  method  to  turbulent  flow  requires  an  expression  for  tha  eddy  viscosity.  To 
allow  for  compressibility  effects,  a  possible  modification  of  Prandtl**  formulation,  sug¬ 
gested  by  ferri,  is  investigated.  When  this  expression  for  eddy  viscosity  is  introduced, 
the  application  of  the  present  method  to  compressible  turbulent  flow  yields  analytical 
results  which  are  in  good  agreement  with  available  experimental  data. 
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Klunker,  B.  B.  and  Ivey,  H. 
CONTINUOUS  FLUID  INJECTION. 
1950.  10  pp. 


R. »  AN  ANALYSIS  OF  AUHuiSONZC  AERODYNAMIC  BBATH0  V1TH 
U.  8.  National  Advisory  Committee  for  Aeronautic  a,  Report  fgo 
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Khight,  H.  S.,  Skei,  T.,  Nixon,  A.  C.,  and  Oroennlngs,  S.  (Shell  Daveioneenti 
CHROMATOQRAPHIO  DETERMINATION  OP  (JON  IN  FOKLS.  0.3?  ilr  Pore,  TO  wT  li  „ 
Contract  AP  l8{600)-37.  March  14  PP.  {AD  75819.  M  mSi)  ’  ’  ‘  ” 


Additionai  data  are  discussed  oonoerhing  the  ehromatogum  method  for  the  detemimtion 
gum  in  fuels  on  the  basis  of  the  relation  between  gum^ontent  and  [.ngJh  ^ 
rone  observed  when  the  fuel  is  displaced  over  silica  gel  with 

ess  r  “  -  d>?*  iMic.:.a  ^t  .!«t^ihn^;^L  o?  ?hi,n*  • 

£!  Lled  5Urlty  oontains  “PP^ciable  amounts  of  gum  and  that  it  deteriorates  on 
storage.  When  more  carefully  purified  MN  was  used,  the  rone  length  observed  with  hi >h 
shortened  disproportionately.  In  addition,  in  order  to  avoid  dlffUJf 
gum  zones,  it  was  necessary  to  reduce  the  pressure  from  5  to  3  osi*  this  resulted 
further  shortening  of  the  rone  length.  For  these  re  Hons,  a  naSlJ  cZlL  ” 

J  /JVe8/?Pr0Ved  preoi8ion  wlth  «">»Uer  samples.  The  method  also  appears 

mato^J  *  S#lnS?Uble  *““•  The  corr®labion  between  the  steam  jet  Sd  chro¬ 

matogum  methods  was  poor  for  both  soluble  gum  ffom  gas  oils  aged  at  100*C  and  insoluble 
gums  from  gas  oils  boiling  above  approximately  275*0. 
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availability  and  source  of  data  on  thermal  stability  heat  trsnsf** 

critical  constants  is  given.  The  liet  of  f ifty  candida^  ^I^f!-  jrop*rtle,»  “* 
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Koch,  S.D.  and  Smith,  J.O.,  SELECTION,  PREPARATION  AMD  EVALUATION  Of  POTS  ITENOCAKBCN 
SOILS .  Konaanto  Chemical  Co.,  Research  and  Engineering  Division,  Speolal  Projeota  Dept., 
o.  1860.  21  pp. 


A  Hat  of  candidate  fuala  vaa  drawn  up,  applying  two  dlffaront  criteria  to  their  selec- 
tlon.  (hie  group  of  compounds,  of  generally  conventional  atruoture  and  commercially 
aynt  he  sizeable,  was  ohoaen  after  careful  examination  of  an  extensive  literature  search 
on  hydrocarbon!.  She  other  list  of  more  exotio  compounds  was  chosen  either  because  of 
expeoted  increase  in  heat  of  combustion  and/or  thermal  stability  from  theoretical  con¬ 
siderations,  or  because  the  compound  represented  a  structural  type  which  had  been  in¬ 
adequately  studied  in  the  past.  The  work  was  done  under  Air  Force  Contracts  AF33(616) 
5799,  AF  33(600)38448  and  Af  33(600)39634. 


Koch,  3.  ;i. ,  Wlneman,  R.  J.,  et  al  (Monsanto  Research),  SYNTHESIS  OF  THIRTY-FIVE  HYDRO¬ 
CARBON  FUELS.  U.  S.  Air  Force,  ASD  TDR  J2-408,  Contracts  AF  33(6l6)-7l90,  AF  33(600)- 
38448,  AF  33(6l6)-5799,  AF  33(600) -39634.  Max  1962.  414  pp.  (AD  278441). 


Thirty-five  hydrocarbons  were  prepared  for  evaluation  as  high-temperature  jet  fuels. 
Thirty- two  of  them  were  prepared  in  two-liter  quantity  or  more.  Synthesis  cf  59  other 
polycyclic  hydrocarbons  for  the  same  purpose  under  three  earlier  contracts  is  also  des¬ 
cribed.  Forty-one  of  the  94  compounds  described  had  never  been  previously  prepared. 
Methods  of  synthesis,  product  yield  and  purity,  boiling  point,  refractive  index,  and 
density  are  given  for  the  35  compounds. 


Kogarko,  S.  M.  and  Borisov,  A.  A.,  MEASUREMENT  OF  XONXTION  LAOS  AT  HX0H  TEMPERATURES. 
Academy  of  Solenoes  (U.  8.  S.  R.).  Bulletin. Division  of  Chemioal  Sciences,  1960. 
1255-60. 


r 


s 

s> 


H> 

SI 


A  shock  tube  (with  the  wave  initiated  by  an  explosive  ga?  mixture  in  the  driver  ^section) 
was  used  to  study  ignition  delays  of  hydrocarbon  and  air.  Equipment  and  technique  used 
are  described  and  preliminary  results  are  presented.  The  primary  objective  of  the  study 
was  to  determine  the  temperature  dependence  of  ignition  delay. 
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18  pp.  (AD  328  494).  REPORT  CUS3XTIBD  C0MPIBEMT1AL,  **  *°n*  ***  **811,  Ihroh  1982. 
No  Abstract. 
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l“0rth  A"*rle*n  Aviation),  SST  MATERIALS  PRoaiAas 
and  Standard*.  5,  no.  10.  806-9  ( )  863 1  raoBIHB. 


Materials  Research 


and  heavy  load- carrying  sections:  and^hM^I^  th?  8,1*ctlon  <*  aster ials  for  skins 
structural  and  subsystems  L?J£L*iT?t0?  *  r*Wlreaents  for  non- 

Plastics,  etc.  trials,  deluding  lubricants,  coatings,  hydraulic  fluids. 
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Kotanchik,  J.  N.  (NACA  Langley  Aeronautical  Laboratory),  EXPERIMENTAL  RESEARCH  ON  AIRCRAFT 
STRUCTURES  AT  ELEVATED  TEMPERATURES .  Society  for  Experimertal  Stress  Analysis. 

Proceedings,  14,  no.  2,  67-80  (1957). 


The  equipment  and  methods  used  at  the  Langley  Laboratory  of  the  NACA  In  experimental 
research  on  aircraft  structures  at  elevated  temperatures  are  reviewed.  The  equipment 
ranges  from  conventional  steady-state  furnaces  for  stress-strain  tests  to  transient 
radiant-heating  apparatus  and  aerodynamic  heating  and  loading  In  a  supersonic  air  Jet. 


Kozina,  M.  P. ,  Skuratov,  S.  M, ,  Shtekher,  S.  M. ,  Sosnina,  I.  E,  and  Turova-Polyak,  M.  B. , 
HEATS  OF  COMBUSTION  OF  SOME  BICYCLANES.  Russian  Journal  of  Physical  Chemistry  35 
1144-6  (1961).  — 


The  heats  of  combustion  of  dicyclopentyl,  bls(  cyclopentyl )  methane,  cyclopentylcyclo- 
hexane,  cyclopentylcycloheptane,  dicycloheptyl,  and  trans-0-methyldecalin  have  been  deter¬ 
mined  at  25*.  A  method  has  been  proposed  for  the  calculation  of  the  heats  of  combustion 
of  various  bicyclanes  from  the  heats  of  combustion  of  the  monocyclanes  and  the  heat  of 
formation  of  the  bicyclanes  from  the  monocyclanes.  A  relation  has  been  given  for  the 
calculation  of  the  heats  of  combustion  of  decalins  al^yl-substituted  in  the  0-position. 

The  heats  of  isomerisation  of  bicyclanes  to  trans-decalln  or  trans-0-methyldecalin  have 
been  calculated. 


Kozlov,  0.  I.  and  Knorre,  V.  0.,  AN  INVESTIGATION  OF  THE  KINETICS  OF  THE  THERMAL 
DECOMPOSITION  OF  ETHYIENE  BY  THE  SINGLE  INPULSE  IMPACT  TUBE  METHOD.  Kinetics  and 
Catalysis  (U.S.S.R. ),  4,  164-7  (1963). 


The  single  Impulse  Impact  tube  method  has  been  used  for  the  investigation  of  the  thermal 
decomposition  of  ethylene  within  the  temperature  range  1250  to  1850*K  at  an  overall 
pressure  of  the  reacting  gas  of  4  atm  and  with  a  reaction  time  of  the  order  of  0.8  milli¬ 
seconds.  Two  ethylene -argon  mixtures  have  been  used  in  the  experiments,  containing 
and  of  ethylene,  respectively.  A  total  kinetic  equation  of  first  order  has  been 
obtained  for  the  consumption  of  the  ethylene,  which  describes  with  sufficient  accuracy 
the  data  obtained  within  this  temperature  range. 
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Kozlov,  0.  I,  and  Knorre,  V,  Q,t 
SIN0I£- PULSE  SHOCK  TUBE  METHOD. 
(1963). 


KINETIC  S  OP  THERMAL  DECOMPOSITIOH  OP  METHANE  BY  THE 
Russian  Journal  of  Physical  Chemistry,  37,  U28-30 


v°;r™  rvr*ti*,t,d  * — <*  «» 

of  th.  Incident  .hock  wav.  correspondlne  to  r..cn  **?  °Ut  1,1  tlw  rang*  of  H»eh  nunb.ro 
*  fir.t  order  reaction 
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SHOCK  TUBE  STUDIES  On'yi'E ’ Klt^ICS1^™  ^HEHUL'nlnnupoa™.3 ‘ 3 ' R- 1  •  SIHOIE-POLSE 
and  Plane,  6.  253-63  (1962).  DECOMPOSITION  OP  METHANE.  Combustion 

or  :t2s.hs  ssLHJ^tSrssi:  s^ss.rr-1*1-  °r  -*’»«»  *  *«•*—* 

element.,  occur..  The  ojerau  T,  .  J"akln«  4«”.  oventuall-,  to  ..parat, 

tion  and  there  fillow  .ecu™  S  ^  „  h  !  ,M  4««P«m.n  fir.t  receive,  atten- 
of  condition,  for  the  formation  of  stable  intermedi^t  ethaba'  and  ethane.  A  discussion 
included  and  it  1.  stateTthat  th,  S^Ue^^?  t*ufrflttCt*  °f  nethan»  Woly.l.  i. 
products  of  thermal  decomposition  of  methan.11  on.0"0  obbalned  can  be  used  for  other 
of  equipment  and  experimental  technique..  '  T  PaPer  00ntllna  a  brlef  description 


JET  PUELSCBrisoCRACON0llfrSlatR?“?‘r°h 
Chemistry  Proce.s  Design  and  ^  Engineering 

evaluate  the  products^^rfuel^Lponontr*  SoceMlM^t'eO*"  **“  laboratorjr  t0 
and  500*  to  525-F  recycle  cut  point  gSve  about  l  20  to  4«  vif^  P®r  Pa®8  conversion 
fuel  with  freezing  points  below  -60*P.  Produced  in  addition  to  the  ^®J°®ln*“t3rpe  ^et 

ia^oTSt^tt  s  ~n?  ~ 

synthetic  Jet  fuels  produced  appear  to  be  ii^ificLitly  iffect!dZb£V°Jnt‘  °f  th® 

The  very  low  freezing  points  a?e  attributed  S  Jer^oi  ^  c^'1*?* 

freezing  kerosine-fcype  Jet  fuel  components  of  high  quality  can  b^wod^d  W 

lower  value  distillates  by.  isocracking.  y  °  P™*1'*0**1  from  heavy. 
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of  lubricant,  up  to  do,.,  of  10™  .rg./gnC  and  of  fual.  up  toT$.rgt/Si 


S 'aiaienTLT^^  m0"  llT^Z^ZT^ln  “•  h(  !“"’■ 

irs^r*- Buii,tin- £erie  dM  3oi9n°”  a. «’  ?c*°; 

Radical  formula,  *1,0,-*  0:A1-  (I)  +  .9*1,0  (II)  allow  a  .ynbollc  differentiation 

H  oZ  *  T*  lnact'lve  0  °=*1°-A1  =  °-  Buying  dehydration  I  andn'ccipton, 

H20  mol.  Por  dehydrogenation  only  radicals  II  are  active.  They  are  electron 

MrtSn0r8AeidtenJif1  a?i°nS;  and  accepfc  0ne  H  fron  the  Previ°U8ly  adsorbed  hydro¬ 
carbon.  Acid  metal  oxides  (e.g.  V205  >  MoO, ,  CrO, )  when  added  convert  v-Al, of  to 

onP^hH0U^?d  fcc®ptor‘tyP«  dehydrogenation  catalyst.  They  exert  an  electronic  effect 
on  the  cationic  donor  radicals  R:A1-  and  convert  these  to  acceptors.  During 

pr^es-lnlTtemD  ^aseTd01*  ^dicalB  are  con™rted  to  hydroxides.  At  the  flevated 

radicals  2R%LQ*  ! deh*f  ated  a«aln  and  regenerated  to  form  oxide 
als.  2R.A10  +  P1iC2Hb->  PhCH:CH2  +  2R:A10H,  2R:A10H-»H20  +  R:A1*  +  -0-AljR. 


r£i Sniff '^stiss s  sssr 


Sea^thoLCo?  W,U  temperatur®8  of  th*  heater  section  were  v!lri!>d  fromlOO*  to  400* 

P.  and  those  of  the  cooler  section  were  varied  from  70*  tn  lanon  . 

for  *£,«-«»«  ^  cunH*. 

and  tanparatur.  prof  11..  w.r.  mea.ur.d  at  variou.  longitudinal  portion,  in  tha  halt.r 

!“■  thl»  •dulllbrlun  ga.  nlxtur.  haat  tranaiar  coSiic"nti  ^  Sgfa.  U  tL.. 

*  the  ga®  under  frozen  equilibrium  conditions  were  obtained.  Correlations  which 

tt  «p«lS”aTStaaPPUCabl*  ‘°  ,,UUlbrlU“  *y»““  «—  <£^dW“« 
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K*iev«,  W.F.  and  Mason,  D.M. ,  HEAT  TRANSFER  IN  REACT INO  SYSTEMS:  1.  HEAT  TRANSFER 
TO  N,C«  GAS  UNDER  TURBUIENT  PIPE  PLOW  CONDITIONS.  California  Inatituta  of  Technology 

f!  n!r5?Uli^n,?b:^0gre8B  Report  20‘36*'  u*s-  A™**  OttLaanca  Department  Contract 
DA  04-490- ORD-1 8,  ORDCIT  ProJ.,  November  1968.  13  pp.  (AD  210121). 

Heat  transfer  rates  of  both  heating  and  cooling  for  dissociating  N*(L  gas  were 
experimentally  measured  under  turbulent  pipe-flow  conditions.  The  range  of  the  average 
Reynolds  numbers  for  which  these  measurements  were  made  was  from  6700  to  22.000, 

Thermal  flux  at  the  inside  surfaces  of  the  tubes  ranged  from  300  to  8400  Bti0u*-ft 
for  heating  and  cooling.  Wall  temperatures  for  both  heating  and  cooling  were  in  the 
range  72  to  190#P.  Radial  velocity  and  temperature  profiles  were  measured  at  various 
longitudinal  positions  in  the  heater  section.  Por  this  equilibrium  gas  mixture 

heat-transfer  coefficients  as  high  as  12  times  those  for  the  gas  under  frozen  equlibrium 
conditions  were  obtained.  ^ 


Krynitsky,  J.  A.,  PROBLEM  OP  JET  FUEL  CONTAMINATION.  U.  S.  Office  of  Naval  Research 
Report  of  NRL  Progress,  December  1963.  1-7. 


Serious  cases  of  aircraft  wing  tank  corrosion,  fuel  gage  malfunctions,  and  other  fuel 
system  difficulties  have  been  experienced  in  both  military  and  commercial  aircraft-  these 
troubles  have  been  caused  by  fuel  contaminants  such  as  water,  particulate  matter,  mlcro- 
■  ganisms,  and  surfactants;  paper  discusses  nature  of  these  contaminants,  interrelation¬ 
ship  of  these  substances  in  causing  aircraft  fuel  system  damage,  and  practical  methods 
for  effecting  control  over  problems;  most  promising  current  approaches  are  development  of 
topcoating  materials  and  of  biocides  for  use  in  fuels  and  fuel  systems. 


Krynitsky,  J.  A.  and  Oarrett,  W.  D.  ,  THE  SEPARATION  OP  WATER  PROM  FUELS  PART  I 
DEVELOPMENT  OP  LABORATORY  EVALUATION  METHOD.  U.3.  Naval  Research  Laboratory  NRl’ 
Report  5685,  August  1961.  15  pp.  (AD  263/69).  ' 


A  laboratory  method  and  apparatus  were  developed  for  the  evaluation  of  the  water 
separation  properties  of  fuels  and  fuel-additive  combinations.  The  instrument,  known 
as  the  Water  Separometer,  produces  a  water-in-oil  emulsion  mechanically,  meters  this 
emulsion  through  a  cell  containing  standardized  fiberglass  coalescer  disks  and 
analyzes  the  effluent  for  entrained  water  by  light  transmission.  The  relative  ease  of 
water  removal  from  a  given  fuel  is  rated  by  averaging  light  transmission  values  obtained 
during  a  series  of  scheduled  flow  rates.  This  rating  is  known  as  the  Water  Separation 
Index  ( WSI ) .  Variables  affecting  the  performance  of  the  method  which  have  been  studied 
include:  coalescer  media,  water-to-fuel  ratio,  operating  pressure,  temperature,  and 
cleanup  procedure.  Cooperative  studies  with  other  laboratories  have  shown  the  method 
to  be  satisfactory  with  respect  to  both  repeatability  and  reproducibility.  Comparison 
of  data  indicated  that  a  good  correlation  exists  between  the  developed  laboratory 
method  and  the  larger  systems.  * 


ysssiiis  ffsaii- 

ing,  4,  no.  4,  357-67  (1962) . 

surface  activity  war  iapartad  tc  so»  saapla.  by  addin*  nlnute  duantitlea  of  althar 
netroleum  sulfoLtes  or  patFoleun  naphthenates.  Analyaea  after  grovth  periods  of  2  to 

any  el*niflcint  incrsa...  in  the  aurfac.  ectlv.  »f 

anv  fuel  or  lurdrocarbon  sample.  In  all  cases,  there  was  either  little  change  or  els 

Z  surfactant^effec^wa.Zdueed  slightly.  Oppo.ed  to  "ZZl.TZ” 

the  aqueous  bottoms  revealed  that  microbial  growths  did  effect  increases  in  their 

surface  active  properties. 
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Contract  DO  33(657  )-63-376,  December  1963.  33  pp. 

to  1  38-inch  diameter  and  Kichrome  wires,  rods,  or  tubes  of  0. 016-inch  to  0  75-inch  dla 
*  .  *  a  i  iffi  a  «*4 ratio  but  incrcEf 8u  vric 

:n:rof  s  T  -- -  -ir 

r.ZTJZl 

SHrirsu.  ,!^r:r:r^rcr;is 

diameter  of  the  heat  source  was  decreased. 


wnohta  t  m  Bartkowiak,  A.,  Spolon,  I.,  and  Zabetakis,  M.  Q.  (U.S.  Bureau  of  Mines). 
FLAMMABILITY  CHARACTERISTICS  OF  HIGH  TEMPERATURE  HYDROCARBON  FUELS.  U. S.  Air  Force 
WADD  TR  61-89.  Contract  DO  33( 616 )-60-5 ,  May  1961.  29  pp.  (AD  268575). 

Data  are  presented  on  the  flammability  and  autoignition  temperature  sties  of 

jp-6  JP-150,  and  HTF-59-24  fuels.  Flammability  limits  of  the  vapors  of  these  fu 
were * determined  in  air  at  elevated  temperatures  and  a*  atmospheric  Pressure.  Auto- 
Ignition  temperatures  and  corresponding  ignition  delay  times  were  obtained 
and  dynamic  conditions  as  a  function  of  the  pressure  and  the  oxygen  ccncentratlonof 
the  ambient  medium;  the  effect  of  fuel  volume  on  auto- Ignition  was  also  determined  in 
static  tests.  The  auto-ignition  of  JP-6  fuel  vapor-oxygen-nltrogen  mixtures  was  studied 

in  various  vessels  which  were  heated  uniformly  and  non- uniformly;  critical  heat  flow 
requirements  ”r  auto- ignition  were  found  for  spherical  and  cylindrical  Cu  vessels  and  a 

spherical  stainless  steel  vessel. 
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Kuchta,  J.M.,  Bartkowiak,  A.,  Spolan,  I.  and  Zabetakis,  M.Q.  (U.S.  Bureau  of  Mines), 
FIAMMABILXTY  CHARACTERISTICS  OF  HIGH  TEMPERATURE  HYDROCARBON  FUELS.  U.S,  Air  Z'<r?ct, 

ASD  TDR  62-328,  Contract  DO  33(616)-60-5,  April  1962.  40  pp. 

Experimental  data  are  presented  on  the  auto  ignition  temperature  characteristics  of  JP-6 
Jet  fuel  and  of  aircraft  engine  oils  0-60-7,  0-60-18  and  5P4E.  Minimum  autolgnltlon 
temperatures  are  given  for  these  materials  In  various  quiescent  oxygen-nitrogen  atmos¬ 
pheres.  The  effects  of  initial  environmental  pressure,  fuel  injection  pressure,  fuel 
concentration,  and  test  vessel  size  are  described.  The  variations  of  autoignition 
temperatures  caused  by  different  ignition  criteria  are  discussed.  Quantitative  relation¬ 
ships  are  given  which  define  the  variation  of  ignition  delayu  with  autolgnltlon  tempera¬ 
tures  In  air  under  static  and  dynamic  conditions.  In  addition,  autolgnltlon  temperature 
data  are  reported  for  various  JP-6  fuel-oxygen-nitrogen  mixtures  which  were  heated  In 
large  steel  cylinders  at  low  heating  rates.  Included  in  these  data  are  gaseous  product 
analyses  which  indicated  the  extent  of  oxidation  at  various  temperatures  under  critical 
heating  conditions. 


Kuchta,  J.M.,  Bartkowiak,  A.,  Spolan,  I.,  and  Zabetakis,  M.G.  (U.S.  Bureau  of  Mines), 
FLAMMABILITY  CHARACTERISTICS  OF  HIGH  TEMPERATURE  HYDROCARBON  FUELS.  U.S.  Air  Force, 

ASD  TDR  62-328,  Part  II,  Contract  DO  33( 6l6)-60-5,  December  1962.  24  pp. 

The  autoignition  temperature  characteristics  of  JP-6  vapor-air  mixtures  containing  small 
concentrations  of  ozone  were  investigated  at  pressures  below  1  atm.  Ignition  delays 
were  markedly  influenced  by  the  addition  of  ozone,  and  their  variation  with  ozone  con¬ 
centration  was  determined  at  temperatures  between  464  and  500#F.  at  atmospheric  pressure. 
Temperature  and  pressure  rises  observed  lr.  these  experiments  are  shown  to  be  Independent 
of  the  ozone  concentration  used.  The  hot-wire-ignition  temperatures  of  JP-6  fuel  vapor- 
air  mixtures  were  also  determined  in  air  at  atmospheric  pressure.  The  relationship 
between  wire  diameter  and  ignition  temperature  appeared  to  be  consistent  with  that 
predicted  by  the  thermal  theory  of  ignition.  Minimum  autoignition  temperature  data  were 
also  presented  for  two  used  aircraft  engine  oils  In  air  at  pressures  between  1/8  and  1 
atm. 


Kuchta,  J.  M..  Bartkowiak,  A.,  and  Zabetakis,  M.  0.  (U.  S.  Bureau  of  Mines),  AUTOIGNITION 
CHARACTERISTICS  OF  JP-6  JET  FUEL.  U.  S.  Air  Force,  ASD  TDR  62-615,  Contract  DO  33(616)- 
60-5,  June  1962.  35  pp.  (AD  284  354). 

At  reduced  pressures  (<1  atm.)  or  oxygen  concentrations  (<2l  percent),  the  minimum  auto¬ 
ignition  temperatures  of  JP-6  were  lower  when  ignition  was  evidenced  by  a  sudden  pressure 
or  temperature  rise  than  when  it  was  evidenced  by  the  appearance  of  a  luminous  flame. 

The  significance  of  autolgnltlon  temperature  data  obtained  using  various  ignition  cri¬ 
teria  is  discussed. 
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Kuchta,  J.  M..  Cato,  R.  J.,  and  Zabetakls,  M.  0.,  IGNITION  CHARACTERISTICS  OP  FUELS  AND 
LUBRICANTS.  U.S.  Bureau  of  Mines,  Quarterly  Progress  Report,  U.S.  Air  Porce,  Contract 
00  33 (657 ) -63-376 ,  1  January  to  31  March  1964  .  7  PP. 

Ignition  date  for  n-hexane,  n-octane,  n-decane,  J7-6,  and  MIL-L-7808  engine  oil  are 
presented.  Autoignltlon,  hot  surface  Ignition,  and  hot  gas  Ignition  experiments  were 
performed,  and  the  effects  of  test  apparatus  sice,  flow  velocity,  and  mixture  ratio 
were  evaluated. 


Kuchta,  J.  M.,  Cato,  R.  J.  and  Zabetakls,  M.  0.,  IGNITION  CHARACTERISTICS  OP  PUELS  AND 
LUBRICANTS.  U.  S.  Bureau  of  Mines,  Quarterly  Progress  Report,  U.  S.  Air  Porce,  Contract 
33( 657  J-63-376,  1  April  to  30  June  1964,  10  pp. 


This  report  describes  progress  in  a  study  of  the  Ignition  temperature  characteristics  of 
aircraft  fuels  and  lubricants.  Hot  surface  Ignition,  hot  gas  ignition  and  reaction  rates 
are  considered.  In  hot  surface  ignition  work  autoignltlon  temperature  experiments  were 
conducted  with  n-hexane,  n-octane,  n-decane,  JP-6,  and  MIL-L-7808  engine  oil  in  order  to 
determine  the  effects  of  the  nature  and  position  of  the  heated  surface,  the  oxygen  con¬ 
centration  of  the  atmosphere,  the  nature  of  the  diluent  gas,  initial  mixture  temperature, 
and  flow  velocity  of  the  mixture.  In  hot  gas  ignition  work  temperature  profiles  were 
obtained  with  a  hot  air  Jet  flowing  into  preheated  air  and  into  various  combustible 
mixtures  in  order  to  determine  the  heat  flux  required  to  produce  "cool"  flame  and  "hot" 
flame  ignitions.  Preliminary  experiments  on  reaction  rate  are  described. 


Kuchta,  J.M. ,  Cato,  R.J.  and  Zabetakls,  M.G.,  IGNITION  CHARACTERISTICS  OP  PUELS  AND 
LUBRICANTS.  U.S.  Bureau  of  Mines,  Quarterly  Progress  Report,  U.S.  Air  Porce  Contract 
DO  33(657)  -63-376,  1  July  to  30  September  1964.  17  pp. 


The  work  conducted  is  divided  into  three  parts:  (1)  hot  surface  ignition,  (2)  hot  gas 
ignition  and  (3)  reaction  rate  studies.  In  the  hot  surfaoe  ignition  work,  autoignltlon 
temperature  experiments  were  conducted  with  n-hexane,  n-octane,  n-decane,  and  JP-6  to 
determine  the  minimum  diameter  at  which  ignition  may  be  obtained  in  a  cylindrical  Pyrex 
vessel  containing  air  at  atmospheric  pressure.  Similar  determinations  were  made  with 
benzene,  toluene,  cyclohexane  and  xylene.  In  the  second  pert  of  the  work,  temperature, 
velocity  and  concentration  profiles  were  obtained  for  a  1/2  inch  diameter  hot  air  Jet 
flowing  into  preheated  air  and  into,  preheated  combustible  vapor-air  mixtures.  Data  from 
such  measurements  are  being  used  to  calculate  the  heat  flux  requirements  for  the  hot  gas 
ignition  of  hydrocarbon  type  combustibles.  In  the  rate  studies,  experiments  were  run 
with  5  percent  n-octane  vapor  air  mixtures  in  special  Pyrex  vessels  under  various 
temperature  and  pressure  conditions. 
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M''  L*f5blr1*'  S'  p#r1**'  H.  E.,  Halagan,  D.  R.,  and  Zabatakls.  M  0 

PIPLS  BTsU  Ai^Porci'  °P  HWH  ^^TTOE  HYDROCARBON 

oS?23 6661)'.  A  59-663,  Contract  DO  33(616) -57-4,  July  19^.  33  pp. 

Data  are  presented  on  the  flammability  and  .pontaneou.  ignition  characteristics  0t 
various  aircraft  fuels.  Limits  of  flammability  were  determined  in  air  at  atmoanhecie 
pressure  and  elevated  temperatures  under  essentially  at  atmosPherlc 

properties  of  these  fuels  are  also  presented  Tn  in  Jr  *  *  0ther  PhY*ical 

spontaneous  lotion  of  fuel  1 

vessels  which  were  heated  either  uniformly  or  nonuniformly  |L^!  spherical 

Mines  Report  of  Investigations  5992.  1962  )  nonunirormly-  (Simixai-  to  U.S.  Bureau  of 
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S.,  and  Zabetakls,  M.O.,  PIAMMABIUTY  AND  AOTOIONITIon  op 
SSSS1™  ""  Dm”C  “»“•  of 

pressure  and  elevated  temperatures  under  essentially  static  conditions.  Spontaneous 
ignition  temperatures  and  corresponding  ignition  delay  times  were  determined  under  static 
d  dynamic  flow  conditions.  In  the  static  tests,  an  oxidizing  atmosphere  of  air  was 
used  at  both  reduced  and  elevated  pressures.  The  dynamic  tests  were  conducted  at  elevated 

thnSUreVmPl0yl?e  variou6  nltr°gen-air  c one entrrt ions.  Other  physical  properties  of 
these  fuels  are  also  presented.  (Similar  to  (AD  236  661)  WADC  TR  59-663,  1960. ) 
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Kuliev,  A.  M. ,  Mardanov,  M.  A.,  and  Alekperov,  Q.  2i. , 
OP  THERMAL  STABILITY  OP  MOTOR  FUELS.  Azerbaidzhanskiy 
27-32.  (CA,  58,  abstr.  100l6f). 


NEW  APPARATUS  FOR  THE  DETERMINATION 
Khlmlcheskiy  Zhurnal,  1959.  no.  6, 


£2*u*  ^,rr‘o^?rluble  rerue  r°™ea 

the  effect  of  the  air:  sample  volume  ratio  and  of  shaking  the  sample  durl^gt’ltsUheatingn<1 
desi™dUe  f°rnatlfn"«re  Investigated.  An  Improved  apparatus  7lr  the  deSrm^lon™ 
It  con8-:Jted  of  a  thermostatic,  electrically  heated  chamber  containing  4  bombs 

2“  ll  i567"  “  Bhan'  ?n  the  new  apparatus,  determinations  «er  30 

minutes  at  175  with  50-ml  samples  gave  sufficiently  accurate  results.  For  aviation  fuel 
low  concentrations  of  oxygen  at  altitude,  above  10  km  are  taken  Into  account 
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mo.  H-H.,  MECHANISM  OP  AROMATIZATION  OP  ALKANES.  I.  OLEFIN  FORMATION.  SciwitU 
Slnlca  (Peking),  11,  1075-84,  1962.  <CA,  £8,  1325a,  1963). 


A  review  of  the  role  of  olefin  formation  in  the  aromatization  of  alkanes.  14  references. 


Kuo,  H.  H.,  RELATIVE  RATES  QP  AROMATIZATION  OP  PARAFFIN  AND  DISTRIBUTION  OP  RESULTING! 
AROMATIC  HYDROCARBON  ISOMERS.  Jan  Liao  Hsueh  Pao,  j>,  43-52  (I960).  (CA,  54,  19545c). 


A  reaction  mechanism  for  cyclization  of  paraffin,  which  was  incompatible  with  that  of 
Herington  and  Rideal  (CA,  40,  17967),  was  suggested.  Both  mechanisms  were  compared  as  to 
aromatization  of  5  and  6  carbon  saturated  hydrocarbons.  It  was  concluded  that  results 
calculated  with  the  mechanism  proposed  were  closer  to  the  experimental  data  than  those  from 
the  Herington  and  Rideal  theory. 


Kurtovich,  D.  D.  and  Hays,  G.  E.  (Boeing),  SPONTANEOUS  IGNITION  AND  SUPERSONIC  PLIGHT. 
Society  of  Automotive  Engineers.  SAE  Paper  431C,  October  1961. 


An  experimental  investigation  was  made  of  spontaneous  Ignition  of  various  aviation  fluldst 
JP-4,  JP-5,  JP-6,  110/130  Avgas,  turbine  oil,  Versilube  P-50,  hydraulic  fluids,  liquid 
hydrogen,  and  some  high  energy  fuels.  Emphasis  was  placed  on  the  hazards  involved  in 
spontaneous  ignition  of  the  JP-type  fuels  under  temperature  and  pressure  conditions  which 
might  be  encountered  in  supersonic  flight.  Experiments  were  carried  out  in  three 
facilities!  350  ml., 0.23  cu.  ft.  and  7.5  cu.  ft.  Both  cool  flame  and  conventional  hot 
flame  ignitions  were  observed  depending  upon  conditions.  The  influence  of  inerts  and 
some  combustion  inhibitors  was  studied. 
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Xutateladze,  8.  8.,  BOIL33TO  HEAT  TRAX8RSR.  D  a  Hr  Vo™-  _ ,  *  _ 

PTD-TT-6Z-6V1  *2*4,  January  iJM.  31  »“'(»  I*'hnel0»  Z,1’rl,1*n- 

This  report  lc  devoted  to  the  problem*  of  heat  transfer  In  nucleate  mv, 

le  to  discuss  some  of  the  main  aueation*  nf  ,  nuc±*at*  boiling.  The  purpose 

allse  the  results  of  experimental  work  The  heat-transfer  theory  and  to  gener- 

3S3  srs  ~ ^ 

forced  convection  on  heat  transfer  Kith  nucleate  boillnflf  t°h  **“  *ff,ct  °T 

similitude  condition,  are  derived.  iT.ZnT* 


Kutzko,  G.G.  (General  Electric).  EPPECT  OP  HYDROCARBON  p>rn?rc  «« 

xzzsn*.-  xzii:  ™  ™  =t° ',s%  sr  tapor 

“  ss  v^rrdet^^e'crs  srr  *•»*  «* 

and  temperature  on  the  heat  sink  afforded  by  the  'uel  th*.  l  floW  l*t9‘  pr8B8ur®* 
to  the  fuel,  and  operation  In  a  simulated  ZeTlniTotlon  ^  ^  tut>* 

a  C9  to  Cll  normal  paraffin  mixture,  Soltrol  170  ^and  a  Special  jp  !|Porized  decalln» 
yield  significant  heat  sinks  at  temperatures  un  to  noJ.p  J  6  Wer®  found  to 
diethylcyclohexane  are  not  suitable^^r  pLse  and 

or  other  thermal  decomposition  products  *A  resident d  to  the  formation  of  solids 
of  fuel  flow  rate.  Pr«aure  Lfte^eratu^e  of «“  *«*•* 

Average  tube-to-fuel  heat  transfer  ■.  sorbed  by  the  Special  JP-6. 

the  level,  allowed  by  current  fuel  spff ££ onff Tno ^ f 

^e‘.fth.VfaSe°J.PhaM  ^  C°“bU*“-  »»»  no^slgnlflcf  t  Zu'ZZl 


sssrwt  -  *?  ««■  °*  va™ 

January  1964.  i98  pp.  62-920,  Part  IX,  Contract  AP  33(6l6)-8224, 


Ten  fuels  covering  a  wide  range  of  hydrocarbon  types  were  evaluated  in  *>  hot-  ts«o 
calorimeter  to  determine  the  feasibility  nr  T  evaluated  m  a  hot  fuel 

heat  sink  capacities,  local  rates  of  heat  transfer***®  /*•  t  /aporlzln€  fuel  syBt®”»*  Puel 
decomposition  product.  »“  meafr £  JlTr “ “ nt  and  *»•  °f 
by  passing  the  hot  vapor'  t£Z£!V ll^f "f  JZ  ST  '“f  ‘  T 
the  passages.  Combustion  tests  showed  no  significant  difference  betf  ef  tfffuS.  °f 
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Kyda,  p.  H.  and  Mullaney,  0.  J.  (General  Electric  Research),  SUPERSONIC  COMBUSTION. 
Combustion  and  Plame,  £,  315-18  (1961 ) . 


A  device  Is  described  In  which  diffusion  flames  of  acetylene,  hydrogen  and  preheated 
propane  have  been  stabilized  in  a  free  Jet  at  Mach  2*7.  It  consists  of  a  hollow 
truncated  cone  through  which  flows  a  small  part  of  the  nigh  velocity  air  stream  in  which 
It  is  submerged.  The  internal  flow,  which  has  been  decelerated  by  a  normal  shock  wave, 
is  mixed  with  hydrogen  and  Ignited.  The  high  temperature  combustion  produots,  expanding 
ttfbough  a  nozzle  in  the  downstream  part  of  the  cone,  are  used  to  ignite  the  main  fuel 
Jets  surrounding  this  hot  core.  Experiments  with  acetylene  have  demonstrated  that  the 
combustion  Is  extremely  rapid  and  takes  place  at  constant  static  pressure.  The  combus¬ 


tion  efficiency  9  in.  downstream  from  the  fuel  Injector  Is  91  percent,  and  the  heat 
release  rate  2*7  x  10°  B.t.u./i-ft^-atm  . 


Laldler,  K.  J . ,  Sagert,  N.  H.,  and  Wojciechowskl,  B.  W.  (University  of  Ottawa),  KINETICS 
AND  MECHANISMS  OP  THE  THERMAL  DECOMPOSITION  OP  PROPANE.  I.  THE  UNINHIBITED  REACTION. 
Royal  Society  (London).  Proceedings,  A270.  242-53  (1962 ) . 


The  uninhibited  pyrolysis  of  propane  was  investigated  from  530  to  670*0  and  at  pressures 
up  to  600  mm.  In  an  unpacked  vessel  the  reaction  was  of  the  first  order  at  lower  tem¬ 
peratures  and  higher  presures.  A  transition  to  3/2  order  at  higher  temperatures  and 
lower  pressures  was  observed.  The  rates  were  somewhat  reduced  in  a  packed  vessel,  and  an 
apparent  order  of  1.25  was  obtained.  The  activation  energy  of  the  reaction  in  its  first- 
order  region  was  67. 1  kcal  and  that  of  3/2-order  reaction  was  54.5  kcal.  Added  carbon 
dioxide  had  no  effect  on  the  rates  either  in  the  first-order  cr  3/2-order  region.  On  the 
basis  of  this  evidence,  and  of  theoretical  arguments,  it  is  concluded  that  the  reaction 
is  largely  homogeneous  and  occurs  by  a  free-radioal  mechanism.  Hie  initiation  reaction  is 
considered  to  be  the  dissociation  of  propane  into  a  methyl  radical  and  an  ethyl  radical, 
this  reaction  being  in  its  second-order  low-pressure  region  under  the  conditions  of  the 
experiments.  The  termination  reaction  when  the  overall  order  is  unity  is  concluded  to  be 
the  recombination  of  a  methyl  and  a  propyl  radical  in  the  presence  of  a  third  body.  In 
the  3/2-order  region  the  termination  reaction  is  believed  to  be  the  recombination  of  two 
methyl  radicals,  also  in  the  third-order  region. 


Laidler,  K.  J. ,  Sagert,  N.  H.,  and  Wojciechowskl,  B.  W.  (Uhiversity  of  Ottawa),  KINETICS 
AND  MECHANISMS  OP  THE  THERMAL  DECOMPOSITION  OP  PROPANE.  II.  THE  REACTION  INHIBITED  BY 
NITRIC  OXIDE.  Royal  Society  (London).  Proceedings,  A270.  254-66  (1962 ) . 


The  kinetics  of  the  pyrolysis  of  propane  inhibited  by  nitric  oxide  were  investigated 
from  640  to  56o*C  and  at  partial  pressures  of  propane  from  25  to  550  mm  Hg.  The  pressure 
time  curves  were  found  S-shaped,  and  the  induction  period  was  lengthened  considerably 
as  the  propane  pressure  was  lowered.  Complete  inhibition  by  nitric  oxide  was  obtained 
with  10  to  12#  nitric  oxide.  The  initial  rates  were  found  to  be  proportional  to  the  3/2 
power  of  the  pressure  over  most  of  the  temperature  range,  and  to  a  slightly  lower  power 
at  the  highest  temperatures.  The  orders  of  reaction  corresponding  to  the  inflexion  point 
are  close  to  unity  at  the  highest  temperatures,  and  Increase  steadily  as  the  temperature 
is  lowered.  The  activation  energy  calculated  from  the  inflexion  rates  in  the  first-order 
region  was  69.4  kcal/nole.  The  rates  decreased  with  an  increase  in  the  surface  to  volume 
ratio.  The  addition  of  a  large  excess  of  carbon  dioxide  had  no  effect  on  the  fully 
inhibited  rates.  The  results  are  shown  to  be  consistent  with  a  mechanism  in  which  the 
initiation  reaction  Involves  the  abstraction  of  a  hydrogen  atom  from  propane  by  nitric 
oxide,  and  in  which  the  termination  reaction  is  between  HNO  and  a  propyl  radical. 
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Langdon,  W.  M.#  Fochtman.  E.  0.,  Stark.  L  l  u  _  „ 

ssr"’  water  a  *■  *®ls 

ofXmt“/^p^tor“el«Mntr-"raJ1hJJiSea  m  *”  d"orll>*<!-  T»«  tun 

were  evaluated  using  several  types  oJE^fuei  and  ^"ier  JJ®  other  flber  glass  barriers- 
f liter/separator  performance  charactjrlstics  an*  d**l0U?  addltlves*  It;  wao  concluded  that 
of  the  coalescing  medium;  variations  in  chemical  dJt*Pnfnad  nalnly  by  wetting  properties 
systematic  effec?  on  pe^orSce  Ldfit  L  .  f^'^108  of  the  **•!  had  little 

use  of  media  with  well  defined  and  stable  wettinc  J1®*?*  wlll  Probably  require 

coalescing  bed  composed  of  two  materials  on*  obtalned  u8ln«  a 

essentially  hydrophilic.  *  essentially  hydrophobic  and  the  other 


Anorganische  und  Algemeine  Chemie,  324.  69-77  (1963)  eitschrlft  fur 

The  gas  chromatographic  microreactor  techniaue  van  ..aA*  a...  * 

Ni-ZnO  catalysts  which  were  prepared  by  ^  8electlvlty  of 

monoalkylcyclopentanaa  v.r.  cracfcaa  l  « 

were  converted  to  aromatics  in  good  yields  at  360  t  *  28°  1  th®  cyclohexanes 

oat^yat.  or  furthar  ralaln*  th.  tauparatur.  ath^TtiTSSS 


ssrsCSSSSSSSSr  =■" - 

SJlJTSXfSLSj-SSj!  t™nle,tJ0n*  0f  h8at  «— 1  conduc- 

a  ...  9  vAowoBity ,  surface  tension  and  vapor  pressure  and  v— «■*. 

=SfJS=s=S 


« i4?rScili iS§“,s?L^<“‘  “■ s-  h4uomi  A'lvl*°r!,  o“”i“M  f°r  *•*«»»“«. 

Contains  a  determination  of  variation  in  ignition  delay  and  rate  of  pressure  rise  after 
1,E°“tane'  100‘octaM  triptane,  and  Um.Z.  “£  t„£  ££ 

ratio  ^  i  *•  :  faI>ld  compr'!s,lon  ”achln«  “1th  fuel-air  ratio  and  canpreeelon 

ll  ?ariable8‘  Results  suggest  an  explanation  of  the  failures  benzene 
and  triptane  to  detonate  under  engine  conditions  which  caused  isooctane  severely 
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Leas,  A.M.  (Ashland  Oil  and  Refining  Co.),  RECLAMATION  OP  JP-6  TYPE  JET  pitots  wtttpu 

'•  3-  *lr  '  « «  uX'SLSS 

AF  Jo  (657J-11097,  June  1964.  123  pp.  (AD  601984). 


The  thermal  stability  of  nineteen  degraded  JP-6  type  Jet  fuels  was  improved  to  a  level 
in  excess  of  the  present  MIL-J-25656B  specification  requirement  by  a  filtration  trJat- 

tbaVsix  ^rov!d  tb*rmal  stability  of  these  reclaimed  fuels  was  retained  for  more 

°f  ambient  temperature  storage.  The  ASTM-CRC  Coker  was  used  to  measure 
thermal  stability.  The  coker  ratings  could  not  be  correlated  quantitavely  with  the 

=r:al  a?ip^’lcal  anal,"“  1,aoau“ of  tha  ««*«,  of  ?hi 

to  w'  lth.the  usa  °f  filter  media  these  contaminants  were  concentrated  sufficiently 
to  show  some  degree  of  correlation  with  the  coker  ratings.  Many  of  the  additives  * 
present  in  these  military  fuels  as  well  as  those  considered  as  possible  future  addltive« 

electricity^  ^^ration.  The^eneratiLTstatic  6 

,oonoralc‘- and  d‘*len  aarlaMaa 
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^fr,?11Ver'  °*  D*  (Monaanto  Chemical  Co.),  CALCULATING  HOMOGENEOUS  REACTION 
RATES  AND  ORDERS  IN  A  FLOWING  GAS  REACTOR.  THERMAL  DECOMPOSITION  OP  ETHYLBENZENE. 
Industrial  and  Engineering  Chemistry,  51,  no.  11,  1351-2  (1959). 


A  method  is  described  for  analysis  of 
conversion.  The  method  is  applied  to 
toluene,  and  benzene. 


data  from  tubular  reactors  operated  with  "differential 
data  for  thermal  cracking  of  ethylbenzene  to  styrene. 
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Leitz,  P.B.,  Jr.,  Slott,  R.S. ,  Wurster,  C.P.,  Jr.,  Smith,  J.O.  and  Satterfield,  C.N., 
EVALUATION  OP  PURE  HYDROCARBONS  AS  ENDOTHERMIC  AVIATION  PUELS.  Monsanto  Chemical  Co. , 
Research  and  Engineering  Division,  Special  Projects  Dept.,  c.  1960.  20  pp. 


At  multi-Mach  speeds  the  only  practical  heat  sink  is  the  fuel;  but  the  extent  to  which 
its  heat  capacity  is  available  is  limited  by  the  temperature  level  at  which  thermal 
degradation  reactions  such  as  insoluble  gum  formation  become  intolerable.  Another 
approach  is  to  absorb  heat  by  means  of  an  endothermic  reaction  of  the  fuel.  This  paper 
reviews  several  possible  heat-absorbing  reactions  with  their  promise  and  limitations, 
and  describes  a  reactor  system,  under  construction,  with  which  the  potentialities 
of  endothermic  fuels  can  be  evaluated.  This  work  was  supported  under  contract  AP  33(616)- 
6608,  United  States  Air  Force. 


Leonard,  J.  M.  and  Klemrae,  D.  E.,  FUNGI  IN  FUEL.  pp.  1-8  in.  U.  S.  Naval  Research 
Laboratory,  Report  of  NRL  Progress,  September  1962.  (FB  181076). 


The  problem  of  fuel  contamination  has  been  one  of  long  standing  for  Navy  chemists.  Recent 
evidence  suggests  that  some  of  the  contamination  may  be  caused  by  mlcroscpoic  organisms. 
Work  at  the  U.  S.  Naval  Research  Laboratory  has  proved  that  this  is  true  and  that  the  main 
culprits  are  bacteria  and  fungi.  The  best  immediate  solution  to  the  problem  seems  to  be 
recognizing  the  source  of  the  contamination  and  employing  good  housekeeping  techniques  to 
control  it. 


Letort,  M.,  HIGH-ENERGY  PUELS  PROM  COAL  POR  SUPERSONIC  PLANES.  Societ/  Royale  Beige  des 
Ingenieurs  et  des  Industriols.  Revue,  1962.  638-46.  (CA,  58,  1619  h). 


A  review  of  factors  for  applying  coal-tar  products  to  the  fuel  problem  is  presented.  The 
calorific  value,  thermal  stability,  low  temperature  qualities,  vapor  pressure,  and  flame 
luminosity  requirements  of  hydrocarbon  fuels  are  discussed.  The  polynaphthenic  hydro¬ 
carbons  fit1 the  general  requirements  best.  Methods  of  catalytic  hydrogenation  of  aro¬ 
matics  are  also  discussed. 
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37-42  (19591:  Tranaactlon..  Series  c.  Jourial  of  Hoot  Tranefer.  8J. 


A  generalized  equation  to  describe  surface  boilin*  of  liauid*  /<.n4„.4  mu 
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Lewis,  B.  and  vonElbe,  0.  (Combustion 
AND  EXPLOSIONS  OP  OASES.  2nd  Ed.  New 


and  Explosives  Research,  Inc.),  COMBUSTION,  FLAMES 
York,  Academic,  1961.  731  pp. 


This  source  book  contains  both  theoretical  and  experimental 
state  of  knowledge  in  the  fields  of  flames,  detonations  and 
gaseous  reactants  up  to  the  date  of  the  edition  (1961) 


results  summarizing  the 
combustion  processes  of 
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Space  Administration.  TN  D-2441,  Augustjg64.  National  Aeronautics  and 


Three  optical  techniques  are  disoussed  for  determining  temperature  and  species  concentra¬ 
tion  in  supersonic  streams  of  oootoustion  produots.  The  three  techniques  are  line- 
reversal  pyrometry,  determination  of  the  hydroxyl  concentration  by  speotral  line 
tion  and  determination  of  carbon  dioxide  aJd  vai.r  c^ncen^atL  Jy  ^r^d  s^cJrar 
absorption.  The  line-reversal  technique  that  uses  a  locally  lnlected  emitter  one 
hydroxy1  radical  absorption  technique  are  illustrated  by  measurements  in  a  supersonic 
nozzle.  The  determination  of  the  infrared  emitting  species  has  had  soma  a 

.tration  In  a  .hook  tuba.  Th,  liquation,  of  the£ 

exhause  nozzles  and  supersonic  combustion  experiment,  are  examined  with  reference  tc 
temperature,  optical  depth,  and  response  time.  reference  tc 
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mK~~*5S5’ r325=5Sa = 

bothlno^r...^1,  and  compre.alble  flow.  ls  ln  r.a.onaM.^.^iwh^Mrl^nt 
The  tlieoretloal  resulta  ror  chemical  enulllbrium  are  ehown  to  be  in  reaeonabiraeraJL,* 

£^2S2“5JHa,t: fro" low  ,PM4  h5rdrogen  A  — «J«£  " 

in  connection  with  a  hypersonic,  air  breathing  vehicle  ia  carried  out  in  detail. 
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Liebman,  I.,  Spolan,  I.,  Kuchta, 
DUR1N0  FUEL  LOADING  OPERATIONS. 
Report  No.  3914,  February  1964. 


J.  M.  and  Zabetakle,  M.  0.,  IGNITION  OF  TANK  ATMOSPHERES 

?*  ®*  ot  MineB»  Explosives  Research  Center,  Pinal 

(API  Static  Electricity  Research  Project  S-3). 


During  the  loading  of  an  air-filled  tank,  flamnable  zones  can  be  erneo*--*  4-„  _  , 

v^atuTt^rorhr Mm 

of  rich-llmlt  mixtures  by  the  highly  Volatile  fuel*  V**  “0r®  rapld  foraatlon 
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of  hla  prediction,  which  give,  better  correlation  of  available  daS  "edification 
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riATimm  HEpoRmuG^ATALifar!  ^JuSL^Su^w^h801™  C0KP0DND3  on  the  poisohiko  op 

Kto  Hsueh  Hsu.h  Pao,  5,  32-56  lim.  C““-  *»■*»»  Ta 

s^,rs-s.is,s£s  jsxrss  -.-sr *• .  n*i«  *  .on. 

catalytlc  activity  in  the  presence  of  0  Platinum  uao  found  to  lose  its  basic  ° 
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imS*tot^;iSr^Si<^,AS:Tra“0  m  H00,n!T  «™«» *» 

Congress,  Paris,  Paper  64-557,  Au^Ji  24^“  1964  Aer<>“u‘1«l  Sciences,  Pourth 

of  the  unaugmented  alr-b^a^  *^br**bj»*  !•  ehom  to  be  superior  to  that 

regarding  the  relative  merits  of  various  alr-br.Mh^  ‘  exclusions  are  dravn 

several  el....,  0f  hyperv.loclty  fUgM  «.«oM  ^  "»****  »chem..  ^ 
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FIMBATIOH.  •i.ri^^“T“0PA™’3AP»CTI1,6  AIHCSAPT  AND  MSSHE  PDE1 
65  pp.  (AD  243251).  ™  6°'263’  Contract  AP  33(616)-6386,  March!?  1^0. 

on  the  effecw  ^’llfledtfJelK^ddlt^ronf™t,r/‘*Par'lt°r’-  Informatlon  vas  obtained 
coal.ec.nc,  of  dispersed  vaur  a^a™b£. v,rl*bl«»  *«««., 
methods  and  procedures  are  proposed  fop  affeofcinS  solids  removal.  Standard  test 

including:  (1)  a  standard  t^ee-c^,onenroirM8/?P:Ct8  °f  '“^/separator  evaluation 
philic  an(i  hydrophobic  fractions,  (2)  a  method  o^di*  conJamlnant  having  both  hydro- 
ultimate  particle  size,  (3)  a  method  of  1n,h  ^  f  dispersing  contaminant  to  its 

(4)  a  method  of  sampling  fuel  stream.  fnf^vM  °°£!!”,lnAnt  ^  th*  te,t  '“““i. 

by  the  sample  stream  dlrect'rtto^h  ®tlon  °f  Peculate 

samples  need  not  be  taken.  (5)  a  y  thffu*h  a  Millipore  Filter  so  that  liauid 

small  amounts  of  water,  (6)  a  highly  refined^  ^  fUel  ,treaffl»*  and  analyzing  for 
Procedure  for  evaluation  of  filter/LS?  keroMn®  as  a  standard  fuel,  and?7)  a 
removal  of  water  and  solldj  .%£' 1  n‘  Incorporating  s.i.rat.  nL  for 

tension  fuels.  ^  y  and  1x1  c<**ination  for  both  high  and  low  interfacial 
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Little,  Arthur  D.,  Inc.,  METHODS  OP  REMOVING  WATER  PROM  AVIATION  TOELS.  Arthur  D.  Little, 
Inc.,  Report  C-60347,  U.  ft.  Navy,  Contract  NOas  66-986-d,  December,  1958.  85  pp. 

(AD  234986). 


Methods  for  removing  free  and  dissolved  H20  from  JP-5  aviation  fuels  were  critically 
evaluated.  Coalescence  and  membrane  separation  was  suitable  for  installation  in  main 
fuel-supply  liner.  This  method  was  demonstrated  to  effect  essentially  complete  separation 
of  free  water  from  fuel  with  interfacial  tensions  well  below  20  dy/cm.  The  most  serious 
problem  associated  with  phase  separation  is  accidental  passage  of  HjO  as  a  result  of 
equipment  failure  or  upset  conditions.  The  techniques  considered  for  dissolved  HjO  re¬ 
moval  include:  (1)  dry-gas  stripping,  (2)  vacuum- stripping,  (3)  direct-contact 
desiccation,  (4)  distillation,  and  (5)  refrigeration  and  filtration.  Method  3  has  the 
advantage  of  being  able  to  handle  gross  amounts  of  free  HjO.  Method  1  is  believed  to  be 
one  of  the  best  methods  since  it  is  simple  to  control  and  involves  a  minimum  of  addition¬ 
al  shipboard  equipment.  On  a  small  scale,  the  dry-gas  requirement  for  batch  stripping 
closely  approximates  the  theoretical  minimum  amount.  Basic  engineering-design  relation¬ 
ships  were  established  for  packed  towers  for  stripping  water  from  JP-5.  Substantial  H*0 
can  be  picked  up  again  unless  dried  fuel  is  protected  from  humid  air. 


London,  S.  A.,  AIR  FORCE  PROGRAMS  IN  FUEL  MICROBIOLOGY.  D.  8.  Air  Force,  Aerospace  Medi¬ 
cal  Research  Laboratories  AMRL  Memorandum  M-24,  January  1963.  13  pp.  (AD  296878). 


A  summary  is  presented  of  researoh  programs  connected  with  the  11  Air  Force  contracts 
awarded  during  1962  for  work  connected  with  inhibition  of  micro-organism  contamination  of 
aviation  fuels  and  lubricants. 


Longwell,  J.  P.  and  Weiss,  M.  A.  (Esso),  HIGH-TEMPERATURE  REACTION  RATES  IN  HYDROCARBON 
COMBUSTION.  Johns  Hopkins  University.  Applied  Physics  Laboratory.  Bumblebee  report  221, 
U.  S.  Navy  Contract  NOrd  9233,  October  1954.  28  pp.  (AD  50821). 


In  the  design  of  high-output  combustion  chambers,  maximum  possible  space  heat  release  rates 
are  desired.  In  order  to  minimise  the  volume  and  optimise  design,  it  is  of  considerable 
important  to  known  the  kinetics-limited  rates  of  reaction  of  hydrocarbons  In  air  at  usual 
combustion  temperatures.  This  study  is  an  attempt  to  determine  those  rates  experimentally. 
Combustion  was  carried  out  inside  three-inch  and  six-inch  (inside  diameter)  insulated 
spherical  reactors.  The  reaction  space  was  vigorously  stirred  by  incoming  Jets  of  homo¬ 
geneous  composition  and  temperature  throughout  the  reactor.  Blowout  data  were  obtained  ^ 
for  equivalence  ratios  from  0.4  to  2.0,  pressures  from  one  to  one-eijfhth  atmosphere 
absolute,  and  mass  loadings  from  0.6  to  10  gram-moles  of  air  per  seoond  per  liter  of 
reaction  volume.  Average  residence  tlMss  varied  from  about  0.015  to  0.00035  second. 
Fitting  the  blowout  data  to  the  rate  equations  yielded  an  overall  reaction  order  of  1.8 
and  an  activation  energy  of  42,000  calories  per  mole.  Thejmaxlmum  observed  spaoe  heat 
release  rate  (near  stoichiometric)  was  3.0  x  10°Utu/hr-ft  -atm  *  .  Solvent  naphtha 
and  lsooctane  were  used  as  fuels. 
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Los  Angeles  Aircraft  Industries  Association,  and  U.S,  Office  of  Naval  Research, 

SYMPOSIUM  PROCEEDINGS.  STRUCTURAL  DYNAMICS  OF  HIGH  SPEED  FLIGHT.  ACR-62,  Yol.  2,  April 
24-26,  1961.  (AD  325712).  REPORT  CIASSIFIED  CONFIDENTIAL. 


f 


Titles  of  Papers  presented  were: 

Hypersonic  flutter  model  results  and  comparison  with  piston  theory  predictions. 
Unusual  flutter  coupling  In  a  high-speed  missile.  \ 

Recent  studies  of  several  Inputs  to  missile  dynamic  problems. 

Analytical  methods  for  the  determination  of  aircraft  response  to  nuclear  blasts> 
The  effects  of  aerodynamic  heating  on  panel  flutter. 


Losikov,  B.  V.,  Puchkov,  N.  0.,  and  Englin,  B.  A.,  MAIN  ASPECTS  OP  PETROLEUM  PRODUCT 
UTILIZATION;  2nd  ed.,  Moscow,  Gostoptekhlzdat,  1959.  566  pp. 


In  the  first  part  of  this  work,  which  is  a  revision  of  the  first  edition,  the  authors 
discuss  the  various  kinds  of  fuels  used  to  run  Internal  combustion  engines  with  spark 
plug  ignition,  diesel  engines,  and  Jet  engines.  The  chemical  composition  of  these  fuel% 
their  properties,  stability,  ignition,  combustion  and  behavior  during  ;varlous  phases 
of  operation  are  analyzed.  The  problem  of  reducing  carbon  deposition,  scaling  and 
gumming,  as  well  as  of  the  corrosion  of  various  engine  parts  and  mechanisms  are  also  dis¬ 
cussed  at  length.  The  second  part  of  this  work  is  devoted  to  the  use  of  lubricants, 
their  properties,  viscosity,  oxidation  resistance,  etc.  The  authors  discuss  problems 
connected  with  the  lubrication  of  lnteral  combustion  engines,  transmission  systems,  Jet 
engines,  turbojet  engines,  turboprop  engines  and  compressors  of  different  types.  Addi¬ 
tives  which  improve  the  lubricating  properties  of  oils,  their  oxidation  resistance,  and 
wear  resistance  are  also  discussed. 


'i 


Losikov,  B.  V.,  Rubinshteyn,  I.  A.,  and  Sobolev,  Ye.  P*,  A  METHOD  OP  STUDIIUO  THE 
OXIDATION  KINETICS  AND  THERMAL-OXIDATION  STABILITY  OP  PETROLEUM  PRODUCTS.  Khlmiya  i 
Tekhnologiya  Topliv  i  Masel,  i960,  no.  7,  47-52. 


An  oxygen  absorption  test  Is  described  in  which  there  Is  provision  for  replacing  02 
consumed  during  experiments.  Pressure  in  the  apparatus  may  be  maintained  constant 
irrespective  of  changes  In  atmospheric  pressure. 
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October  1963.  30  pp.  **  Committee  for  Aeronautics,  TM  0-1088, 

Data  indicate  that  the  Hatch- Pa Dell  ra 

roeleet  coabuetlon  chaaber.  wlth^ur.5"w«^ta^.C°T1*tl<>n  my  be  used  In 
able  coolants  and  in  convergent  and  throat  leAZ/^t  fonr®*°tive,  nondecompo*. 

transfer  coefficient  Is  used.  Reactive  c  nial.  ^  the  nozzle,  if  an  increased  heat- 
a  required  flow  somewhat  higher  than  would  be  cradle- *!!  i**d  at  the  po,,lbl®  expense  of 
equivalent  transport  properties  The  date  ?!.f  ?l  ted  for  *  nonreacting  coolant  with 
effect  due  to  flame  radl,tlon**and^an  ‘  *“«•  wau-^r.^ 

this  effect  In  the  correlation.  nethod  is  presented  for  inclusion  of 
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Joseph  Lucas  Ltd. -Research  Laboratories,  Burnley,  England,  REVET*  OP  SPRAT  AND  VAPOUR 
COMBUSTION  SYSTEMS  70R  AERO  QAS  TURBINE  ENGINES.  Report  B.  41.944,  January  1963. 

(AD  315  938).  REPORT  CLASSIFIED  CONFIDENTIAL. 


Review  of  spray  and  vapour  combustion  systems  for  aero  gas  turbine  engines.  A  potential 
advantage  of  the  vapour  system  Is  that  vapour  can  be  piped  In  small  quantities  to  a  very 
large  number  of  separate  Injection  points  In  a  single  combustion  chamber.  In  the  fashion 
of  the  household  gas  burner.  This  Is  quite  Impracticable  with  liquid  injection  (unless 
possible  by  seepage  through  porous  surfaces).  Nevertheless  the  state  of  development  of 
vaporising  systems  Is  such  that  this  potential  advantage  has  not  as  yet. been  fully 
obtained.  Due  to  this  limitation  which  appears  to  have  been  observed  hitherto  on  the 
number  of  vapour  admission  points  there  Is  a  tendency  for  final  temperature  traverses 
to  be  Inferior  to  those  from  spray  systems,  but  this  effect  should  rapidly  be  reversed 
when  wider  distributions  of  vapour  are  used  ar.d  Improved  knowledge  of  the  mixing  process 
Is  obtained.  Tht  vapour  system  has  the  further  advantage  at  weak  mixture  conditions  that 
Is  is  less  sensitive  to  enclosure  temperature  since  there  is  no  possibility  of  loss  of 
efficiency  through  the  impingement  of  droplets  on  the  wall. 


Luldens,  R.  V.  and  Flaherty,  R.  J.,  ANALYSIS  AND  EVALUATION  07  SUPERSONIC  UNDERVING  HEAT 
ADDITION.  U.  S.  National  Aeronautics  and  Space  Administration,  Memorandum  3-17-59E, 
April  1959.  55  pp.  (AD  214914). 


The  linearised  theory  for  heat  addition  under  a  wing  has  been  developed  to  optimise  wing 
geometry,  heat  addition,  and  angle  of  attack.  The  optimum  wing  has  all  of  the  thickness 
on  the  underside  of  the  alr-foll,  with  maxima  thickness  point  well  downstream,  has  a 
moderate  thickness  ratio,  and  operates  at  an  optimum  angle  of  attack.  The  heat  addition 
Is  confined  between  the  fore  Mach  waves  from  under  the  trailing  surface  of  the  wing.  By 
linearized  theory,  a  wing  at  optimum  angle  of  attack  may  have  a  range  efficiency  about 
twice  that  of  a  wing  at  zero  angle  of  attack. 


A  comparison  of  the  conventional  ramjet  plus  wing  with  underwing  heat  addition  when  the 
heat  addition  Is  concentrated  near  the  wing  shows  the  ramjet  to  be  superior  on  a  range 
basis  up  to  Mach  number  of  about  8.  The  heat  distribution  under  the  wing  and  the  assumed 
ramjet  and  airframe  performance  may  have  a  marked  effect  on  this  conclusion.  Underwing 
heat  addition  can  be  useful  in  providing  high-altltude  maneuver  capability  at  high  flight 
Mach  numbers  for  an  airplane  powered  by  conventional  ramjets  during  cruise. 


Lulkov,  A.  V.  (Academy  of  Sciences  of  B.  S.  8.  R. ),  BEAT  TRANSFER  BIBLIOGRAPHY  -  RUSSIAN 
WORKS.  International  Journal  of  Heat  and  Mass  Transfer,  6,  571-S2  (1962). 


This  extensive  list  of  recent  Russian  publications  on  heat  transfer  is  divided  Into 
sections  on:  books;  analytical  methods  for  solving  heat  and  mass  transfer  problems; 
general  heat  transfer  problems;  heat  and  mass  transfer  with  phase  conversions;  heat  and 
mass  transfer  In  chemical  nuclear  conversions;  heat  and  mass  transfer  In  drying  processes; 
heat  and  mass  transfer  In  the  production  of  building  materials  and  constructions;  and 
thermophysical  properties  of  various  materials,  heat  agents  and  the  methods  of  their 
determination,  thermodynamics. 
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Iuikov,  A.  V.  (Institute  of  Energetics  of  tbs  Acadeny  of  Sciences  of  S.  8.  8.  R. ),  BEST 
TRANSFER  BIBILIOGRAPEY-RUSSIAN  WORKS.  International  Journal  of  Beat  and  Bass  Transfer, 
6,  309-23  (1963). 


This  extensive  list  of  recent  publications  on  heat  transfer  is  divided  Into  sections  on: 
books,  analytical  methods  for  solving  heat  and  mass  transfer  problems,  general  heat 
transfer  problems,  heat  and  mass  transfer  with  phase  conversions,  heat  and  mass  transfer 
with  chemical  conversions  and  combustion,  heat  and  mass  transfer  In  drying  processes,  heat 
and  mass  transfer  in  the  production  of  building  materials  and  constructions,  thermophysical 
properties  of  various  materials,  heat  agents  and  the  methods  of  their  determination, 
physics  of  high  temperature  processes  and  magnetic  hydrodynamics,  and  heat  end  mass  transfer 
In  nuclear  reactors. 


Lundberg,  R.E.,  Reynolds,  W.C.  and  Kays,  W.M.  (Stanford  University),  BEAT  TRANSFER  BUB 
LAMINAR  FLOW  IN  CONCENTRIC  ANNULI  WITH  CONSTANT  AND  VARIABIE  WALL  TEMPERATURE  AND  wm*r 
FLUX.  U.  S.  National  Aeronautics  and  Space  Administration,  TN  D-1972,  August  1963. 

194  pp.  4 

Consideration  Is  given  to  the  general  problem  of  heat  transfer  In  a  concentric  annulus 
with  hydrodynamlcally  fully  established  laminar  flow.  The  differential  equation  for  the 
temperature  field  Is  solved  for  special  or  fundamental  boundary  conditions,  under  the 
assumptions  that  the  fluid  In  the  annulus  is  Incompressible,  has  constant  properties, 
and  that  Internal  viscous  generation  Is  negligible.  An  apparatus  for  the  experimental 
study  of  heat  transfer  to  air  with  constant  heat  flux  at  either  or  both  of  the  he»ndary 
walls  Is  described.  A  comparison  of  the  experimentally  determined  values  with  thw^e 
predicted  by  the  theory  Is  presented  and  exhibits  good  agreement  between  them. 


Lusebrlnk,  T .  R  ( Shell  Development ) ,  THERMAL  STABILITY  OF  EXPERIMENTAL  HIGH  TEMPERATURE 
FUELS.  U.S.  Air  Force.  ASD  TR  61-687,  Contract  AF  33( 616 )-7667„  April  1962.  17  pp. 

(AD  276942). 


The  high  temperature  stability  of  seven  pure  hydrocarbon  fuels  supplied  by  Wright  Air 
Development  Division  were  tested  in  the  Shell  Development  Fuel  Coker  at  600,  700,  and 
800*F  under  recycle  conditions.  These  fuels  were:  hexahydroindane ,  methyl  hexahydro- 
Indane,  plnane,  bicyclohexyl,  9-methylperhydrofluorene,  2-ethylperhydrophenanthane,  and 
l,l-bis(4-methylcyclohexyl )  ethane.  On  the  basis  of  very  limited  data  two  trends 
regarding  the  effect  of  structure  on  high  temperature  stability  were  noted.  One,  con¬ 
densed  polycyclic  naphthenes  form  slightly  more  deposit  than  non-condensed  structures. 
Two,  the  presence  of  a  flve-membered  ring  appears  to  hav*  a  detrlmetnal  effect  on 
stability  as  measured  by  deposit  formation. 
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Society.  Division  of  Petroleum  Chemistry.  Preprints,  3,  no.  3,  135-83  (August  2|58). 


Th«  mttrnat  of  radiation  dose  (gas«na-ray  and  electron),  high  solubility  iron,  and  peroxide 

contentflCon°Jat*fuel  stability  were  investigated.  The  level  at  which  change^  induced 

by  radiation  are  first  appreciable  in  the  usual  chemical  and  physical  properties  is 

llu““  In  th.  io«  «ng.  .f  10'  to  10*  r  m.nir  of  th. 

are  exponential  functions  of  the  logarithm  of  the  dosage.  Thermal 

measured  in  the  Shell  High-Temperature  Stability  Rig..  In a  mixed  f lux 

more  than  half  of  the  loss  in  thermal  stability  suffered  by  a  group  JJJJ 

be  attributed  to  dosage  effects.  In  the  range  of  10*  to  10  7’ 

chemical  and  physical  properties  were  comparatively  independent  of  this  variable. 


Lusebrink  T.  R.  and  Sorem.  S.  S.  {Shell  Development  Co.).  A  TEST  POR  EVALUATION  OP  JET 
FUEL  STABILITY  TO  950*F.  American  Chemical  Society.  Division  of  Petroleum  Chemistry. 
Preprints  5.,  no.  4,  C93-100  (September  i960)  ■ 


The  hiah  temoerature  stability  of  fuels  for  aviation  »s  turbines  and  rookets  is 
currently  evaluated  in  the  CPR  fuel  coker,  which  is  limited  in  “ J*** 

of  500*pV  A  new  heat  exchanger  design  and  other  modifications  of  th*  „  to  QS0*P 

which  makes  it  possible  to  operate  the  test  at  fueled  U  e d 

are  described.  Only  125  ml  of  test  fuel  are  required  if  a  recycle  P™8duJ®  “  t 

instead  of  the  usual  once  through  procedure  requiring  5  gallons  of  fuel. 
results  obtained  with  this  revised  equipment,  which  is^designa-ed  the  SD  fuel 
compared  with  standard  CPR  fuel  coker  and  BPPI  research  cokeronce-throughtestsfor 
several  reference  and  experimental  fuels.  The  SD  fuel  cccer  is  particularly  useful  for 
determination  of  the  intrinsic  stability,  of  small  quantities  of  pure  hydrocarbons. 


Lyubarskil,  0.  D.,  CATALYTIC  DEHYDROGENATION  OP  LOWER  PARAPPIMIO  HYDROCARBONS.  Uspekhi 
Khimli,  27,  315-52  (19S8).  (CA,  52,  l0862h). 


A  review  with  118  references,  covering  the  period  through  part  of  1958. 
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MacKenzie,  K. . J.  and  Boddy,  J.  H.,  FUEL  TESTING  IN  0 AS -TURBINES :  SOME  EFFECTS  OF  ATMOS¬ 
PHERIC  HUMIDITY  ON  THE  OPERATION  OF  COMBUSTION  CHAMBERS  USED  FOR  FUEL  TESTING.  Aircraft 
-Engineering,  2£,  no.  264,  40-2,  (1951). 


Calculations  have  been  made  to  determine  the  effects  of  atmospherio  humidity  on  the  esti¬ 
mations  of  air  mass  flow'and  combustion  efficiencies  of  gas  turbine  oombustlon  chambers. 
Considerable  errors  may  occur  if  no  aooount  is  taken  of  humidity  ehanges.  Correction 
factors  are  provided  to  cover  the  expeoted  range  of  variation  in  the  British  Isles.  The 
Influence  of  water  vapour  on  combustion  reactions  is  discussed  and  attempts  have  been 
made  to  predict  the  resultant  effect  on  combustion  chamber  performance.  Of  the  following 
performance  characteristics  it  is  shown  that  weak  stable  burning  limits  are  likely  to  be 
affeoted  to  the.  greatest  degrees  The  degree  of  heat  release  at  the  combustion  outlet, 
the  stable  burning  limits,  outlet  temperature  distribution. 


Macfarlane,  J*  J.  and  Holdemess,  F.  H.,  SOOT  FORMATION  IN  HYDROCAHBOW/AIR  FLAMES.  I. 
PREMIXED  FLAMES  OF  C5  AND  C6  HYDROCARBONS  AT  PRESSURES  UP  TO  20  ATMOSPHERES.  Ot.  Brit. 
National  Gas  Turbine  Establishment,  Report  R  253,  February,  1963.  24  pp.  (AD  411328). 


Quantitative  measurements  of  soot  formation  are  presented  for  premixed  hydroo  art  on/air 
flames.  Various  types  of  C5  and  Cg  hydrocarbons  were  burned  in  a  laboratory  scale  steady 
rlame  at  constant  veloolty  over  a  range  of  pressures  up  to  20  atmospheres.  Increases  in 
soot  formed  per  unit  quantity  of  fuel  burned,  produoed  by  increases  in  flame  temperature 
suggest  that  the  soot  (a  mixture  of  tar  and  carbonaceous  solid)  is  produced  by  thermal 
degradation  of  a  portion  of  the  fuel  under  non-equilibrium  reaction  conditions.  The 
applicability  of  the  results  to  spray  type  gas  turbine  combustion  systems  is  discussed. 


Laboratory  tests  using  a  4- inch  stainless  steel  cylinder  12  inches  long  were  made  to 
explore  the  risk  of  spontaneous  ignition  in  uniformly  heated  fuel  tanks  containing  fuel 
vapor.  The  oase  investigated  was  that  of  a  simulated  dive  from  high  altitude  to  ground 
level;  the  pressure  within  the  tank  being  increased  by  1.0  psl/sec.  With  Avtur  fuel, 
spontaneous  ignition  occurred  at  wall  temperatures  above  230 *C  over  a  wide  range  of 
fuel  vapor  pressures.  The  value  of  the  minimum  wall  temperature  was  not  greatly 
affected  by  the  temperature  of  the  air  inspired  during  a  dive.  Ignition  did  not  occur 
immediately  on  air  admission,  but  after  a  delay  period  which  was  mainly  dependent  on 
the  wall  temperature  and  fuel  vapor  pressure  and  the  mean  total  pressure  within  the 
tank.  The  delay  period  agreed  fairly  well  with  other  work  in  which  well  mixed  streams 
of  vapor  fluid  air  were  employed.  Both  the  range  of  fuel  vapor  pressure  giving  ignition 
and  the  resulting  pressure  rise  attained  a  maximum  at  a  well  temperature  of  280*0. 
Ignitions  were  obtained  at  pressures  corresponding  to  tank  altitudes  up  to  about  40,000 
ft  but  the  pressure  rise  on  ignition  did  not  exceed  2  psl  at  simulated  altitudes  above 
23,000  ft. 


MacDonald,  J.  A.,  SPONTANEOUS  IGNITION  WITHIN  A  HEATED  FUEL  TANK  WHEN  PRESSURISED  WITH 
AIR  UNDER  SIMULATED  DIVING  PLIGHT  CONDITIONS.  Gt.  Brit.  Royal  Aircraft  Establishment, 
RAE-TN-Mech.  Eng. -341,  September  1961.  12  pp.  (AD  269937). 
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MacNevin,  w.,  WATER  DETECTION  IN  FUELS.  Ohio  State  University.  Research  foundation. 
Report  no.  24  (Pinal  report),  tJ.S.  Air  Porce,  Contract  W33-038-ac-l6679  (17471), 
JUne  1949.  69  PP.  (AD  39591 )• 


The  study  was  direoted  toward  the  development  of  a  system  of  detecting  presenoe  of  water 
In  aircraft  fueling  lines.  The  method  selected  was  based  on  the  turbidity  of  the  water- 
in-fuel  emulsion  Just  downstream  from  the  fueling  pump.  Various  other  methods  were  con¬ 
sidered  both  for  the  aotual  field  application  and  as  calibration  methods  for  field 
instruments. 


Magaril,  R.  Z.,  A  MECHANISM  OP  CARBON  FORMATION  IN  THERMAL  PROCESSES  FOR  THE  CONVERSION 
OP  HYDROCARBONS.  Khlmlya  1  Tekhnologiya  Topliv  1  Masel,  8,  no. 8,  1-5  (1988). 


A  mechanism  of  carbon  formation  in  thermal  processes  for  the  conversion  of  hydrocarbons 
is  tentatively  formulated  on  the  basis  of  a  literature  survey.  At  relatively  low  temper¬ 
atures,  such  as  in  thermal  oraolcing  or  reforming,  the  mechanism  is  stated  to  be  different 
from  that  at  high  temperatures  where  an  Initially  formed  planar  graphite  nucleus  having 
a  high-energy  unsaturation  appears  to  be  the  main  factor.  33  references,  (in  Russian) 
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Makowslcl,  J.  (AlResearch) ,  PLANE  *  8  SKIN  *  S  HOT 
no.  7,  88,  (1962). 


BUI  CABIN  AIR  IS  NOT.  SAB  Journal,  JO, 


a 
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The  paper  desoribes  three  systems  for  maintaining  comfortable  cabin  air  temperatures 
in  a  supersonlo  aircraft.  One  of  the  systems  desorlbed  involves  dlreot  heat  exchange 
with  cold  fuel.  The  necessity  for  redundant  cooling  systems  is  stressed. 
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Makowskl,  J.  «nd  Linnet t,  K.  (AIR# ■•arch  Manufacturing),  PRECQOIED  FUEL  ACTS  A8  »rwr 
FOR  SUPERSONIC  TRANSPORT  AIR  CONDITIOKINQ  SYSTEMS.  SAB  Journal,  70,  Nov/M-7,  M962). 


Mach  3  Suparaonic  Transporta  pracluda  tha  uaa  of  atmospheric  air  as  a  haat  sink  for  air 
conditioning  systems;  any  air  taken  aboard  will  ba  too  hot  to  be  useful  as  a  sink,  fuel  on 
its  way  to  the  engine,  however,  may  act  as  a  perfectly  acceptable  heat  sink.  The  precooled 
******  as  a  direct  heat  sink  for  supersonic  transports  exhibits  three  main  advantages: 
l.  The  fuel  is  at  a  temperature  low  enough  to  be  used  as  a  direct  heat  sink.  (A  direct 
heat  sink  requires  only  heat  transfer  or  transport  systems  between  the  cooled  coapartment 
and  the  sink  ...  no  refrigeration  cycle  is  needed.  2.  The  fuel  is  conveniently  available 
aboard  the  aircraft.  The  sink  imposes  minimum  weight  and  volume  penalties  on  the  aircraft 
because  it  serves  purposes  other  than  Just  heat  absorption. 
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Malik,  J.  0.,  Oraber,  P.  W.  and  Keller,  E.  E.,  MATERIAL  -  FUELS  AM D  LUBRICANTS  -  Rp-1 
FUEL  -  PHYSICAL  PROPERTIES.  Oeneral  Dynamics/Convair,  Report  8926-065,  U  S  Air  Faroe 
Contract  AF  33(657) -8926,  December  JJ58.  7pp.  (AD  290  659).  ' 

The  density  and  viscosity  of  RP-1  fuel  were  determined  by  use  of  a  modified  Sprengel  true 
pycnometer  and  a  standard  Ostwald  viscosieter,  respectively.  The  thermal  conductivity 
of  liquid  and  solid  RP-1  and  the  linear  coefficient  of  thermal  expansion  of  the  solid 
RP-1  were  determined  with  special  apparatus.  The  specific  heat  and  cubical  coefficient 
of  thermal  expansion  of  liquid  and  .  solid  RP-1,  respectively,  were  calculated  from  appro- 
+r«anL?hy8l,cal  data-  The  data  obtained  were  as  follows:  (a)  density  of  liquid.  0.7967 
*  0 .0005  Cm/ml  at  25*C.  0.7987  -  0.0036  (t*C  -  25.0)  gs/ml,  -45  to  +^5*C;  viscosity 
1.96  cp  or  2.45  X  10  *  stoke  at  20*C;  thermal  conductivity  of  liquid  (332  *  5)  X  10“S  cal 
cm/cm*  sec  deg  at  28*C;  thermal  conductivity  of  solid  (6.4  ±  1.0)  X  10**  cal  cm/cm*  sec 
deg  at  78*C,  10. 0  X  10-*  cal  cm/cm*  sec  deg  at  -196 *C  (estimated);  specific  heat  of  liquid. 
+0.53  cal/gm  deg  at  28*C;  cubical  coefficient  of  expansion  of  liquid,  (8.7  t  0.1)  X  10"4 
cc/cc  deg  from  -40  to  25 *C  (calculated);  linear  coefficient  of  expansion,  (61  ±  4)  X  10"* 
cxa/ cm.  deg  -190  to  +50°C.  The  report  consists  of  this  abstract  only  plus  an  attached  ref¬ 
erence  report  giving  details  of  test  procedure. 


Malmberg,  E.  W.  (Sun  Oil),  SHOCK  TUBE  STUDIES  OP  IGNITION  CHARACTERISTICS  OF  SOME  LIQUID 
HYDROCARBONS.  American  Chemical  Society,  Division  of  Fuel  Chemistry.  Preprints  of 
Papers  Presented  at  St.  Louis,  Missouri,  March  21-30,  1961.  pp.  18-25. 


Ignition  delays  were  measured  for  mixtures  with  oxygen  of  benzene,  toluene,  i- octane, 
and  pentane  and  for  some  pentane-air  mixtures.  A  shock  tube  was  used  and  delays  were 
measured  behind  the  reflected  wave.  No  diluent  was  used  in  the  mixture  but 
pressures  in  the  reaction  section  were  about  100  an.  The  experimental  program  was 
limited  and  data  showed  ..considerable  scatter. 
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Mamedallev,  (I.  N. ,  Topchlev,  A.  V.,  Vlasova,  I.  D.,  and  Anikina,  0.  J nWBWrLAKOI 
AMD  ISOMERIZATIOI  OF  PSSUDOCUMENX  01  AUJMHOS ILICAT1S .  Aoade^r  of  Soianoaa  (O.3.3.R.). 
Bulletin.  Division  of  Chemical  soisnoas,  1961,  588-95* 


A  study  of  the  d*»ethylatlon  and  isomerisation  of  pseudocumene  was  oarried  out  in  the 
presence  of  benzene  and  toluene  over  silica-alumina  catalysts.  At  1-10  atm  pressure 
and  450*-480*C  both  toluene  and  xylene  were  found  when  benaene  was  added  to  the  feed; 
with  toluene  in  the  feed,  xylene  was  the  only  reaction  product.  Yields  of  3QF  and 
lower  were  obtained. 
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Markels,  M.,  Jr.  (Atlantic  Research  Corp.),  SOLOTIO*  AID  WOIOTIOi  OF  OASES  AID  VAPORS  H 
AIRCRAFT  FOILS.  U.  S.  Air  Force,  VADC  TR  59-193,  Contract  AF  33(6l6)-3735,  April  195%. 

152  pp.  (AD  233936,  IB  161900). 

A  program  was  undertaken  to  study  solution  and  evolution  rates  of  gases  and  vapor  in  air¬ 
craft  fuels.  The  purpose  was  to  establish  parameters  and  develop  theories  to  predict  the 
operation  of  the  fuel  tanks  of  high-powered,  high-altitude  aircraft.  Aircraft  fuels  were 
pressurized  under  various  gases  in  shaking  tanks  for  various  fuel  levels,  temperatures, 
pressures,  contaminants,  shaking  frequency,  and  shaking  direction.  Shaking  frequency 
proved  to  be  the  most  important  variable  in  controlling  the  rate  constants  of  solution  and 
evolution.  lot  only  did  the  rates  tend  to  increase  with  increased  frequency,  but  When  the 
shaking  frequency  was  in  phase  with  the  natural  oscillation  of  the  fuel,  the  rates  in* 
creased  one  hundred  to  a  thousand  times.  Contaminants  such  as  fine  test  which  held  and 
disbursed  minute  air  bubbles  did  not  affect  solution  but  markedly  increased  the  evolution 
rate.  However,  this  effect  occurred  during  the  first  evolution  oyole  only,  corresponding 
to  the  first  initial  climb  to  high  altitude.  Fuel  level  affected  the  rates  by  affecting 
wave  action  in  the  tank.  The  rates  increased  with  increasing  amplitude  and  generally 
decreased  with  Increase  in  tank  size. 


Markels,  M.,  Jr.,  Brandreth,  D.,  DeZubay,  I.,  Durfee,  R.,  Meek, 

Sargent,  ¥.,  SLURRY  FUELS  (U).  Atlantic  Research  Corporation,  Report  %TMr® 

Progress  Report,  U.S.  Air  Foroe  Contract  AF  33(616)-7432,  July  19&.  (AD  327  307). 

REPORT  CLASSIFIED  CONFUERTIAL. 

An  effort  is  being  made  to  obtain  high  volumstrlo  heating  value  slurries,  including 
formulating  slurries  of  metals  and  borides  in  cryogenio  fluids  such  as  liquid  H  and  He. 
m  gh  volumetric  heating  value  slurries  are  applicable  to  low  altitude,  high  velocity 
airframes  of  large  body-to-wing  drag  ratios.  The  cryogenic  slurries  are  most  applicable 
to  reaction  engines  having  fuel  and  oxidizer  streams  composed  of  three  or  four  components. 


Ui 

00 


Ui 

00 

ro 


sunmr'mts  ?m’  ^tiant^Rn.anMiw!*’  B"  s«rt«nt,  w.  and  t/ttt,  w. , 

s^jss±sjr~  srwra.’ss 

Kesris  sarrs  as  yrsarrsr" 


Corporation) ,  HjH*To!mE?Rlc‘aKMna^*I»i’»OTS'1TS)1'’  pot  *TT  ^laitS*"*1®  Re**,roh 
*“*  <»  SLURRY  FUELS.  U.3.  AirT^., jSwTstiS  "vl?  t?  r  ""“"P**  "»  WOHR- 
Septembor  1362.  (AD  336  3,3).  REPORT  ZSJtSm i£ 


S^B'V*^t*^Iro^  *  "T*?  I*.! fW-MOBRm*  OF  RAWET 

Decembor  UB  -  Rovl.ol  *w.t  jiu^SSA.9"^  SSiSS^LSm^^ 

raport  or*  (1)  toarllulti  thl'noS^Sifi,!!^  lT"  th*  •*"*«»»»«  In  thl. 

with  respaot  to  Inprorln*  tha  r-Lf,  and/or  groat  walgi^oharaotlrtitl*  “«lM» 

missllM  (2)  to  avaluata  tha  palati*rahinJTf!,JI*rfht  char*°t«*i*tiea  of  auparsonlo 
eliminate  riuat-na^rad  .  !  l  U  m  of  tha  sa*a  anginas  to  minimize  or 

of  «TtIJS«  P~Ir  plS  ^:t^°  TJTlr~,nt‘  ta  *•  «*»•  th.  oonplaxltj 

««.t  aalf-aooalaratlon  1.  pra^ntid.  lLmSliflT^i!.^'^^  «tS5  Pr°M"‘  °* 

raluai^  o^at^  .™^^  STiTSIS.^C'S  *  *"  ~gl~  “*"« 

th.  atudy ».  ^’ttsjzsttsz:  yrsrjssssi 


\ , 


a 

» 


f.. 


J: 


V 


*•  . 

m 


l> 


■4U 


r  4 


I  * 


*f 


0583 


Martin,  E.C.,  A  RESEARCH  AMS  SBVSLOPMMT  STUDY  OP  FUEL  AMD  OIL  COOT  AMOUNTS,  Southwest 
Resaaroh  Institute,  Pinal  Raport,  U.S.  Amy  Oontraet,  DA  23-O72-AM0-12SA,  Puna  IMA# 

129  pp.  (AD  360  861).  REPORT  CLASSIFIED  CONFIDENTIAL. 


Ho  abstract. 


Martin,  H.  P.  and  Oudsinowlcs,  B.  J.  (Monsanto  Reaaarch  Oorp.),  THE  THERMAL  STABILITY  OF 
POLYNUCUSAR  AROMATIC  HYDROCARBONS  AND  THE  POLAROGRAPHIC  HALF-WAVE  REDUCTION  POTENTIAL. 
Nature,  JfcOO,  no.  4901,  67-70  (1983). 


When  a  newly  observed  relatlonahlp  between.  Ei/j  with  other  molecular  properties  waa  com¬ 
pared  with  published  correlations  of  Ii/j  with  other  molecular  properties  for  14  poly¬ 
nuclear  aromatic  hydrocarbons,  it  became  apparent  that  thermal  stability  Is  a  function 
of  the  energy  required  to  promote  electrons  to  the  lowest  unoccupied  orbitals,  and  the 
higher  the  energy,  the  higher  the  stability  and  the  V  ultraviolet  band  frequencies, 
the  more  negative  the  values  of  Ei/t. 


"p"  ultraviolet  band  frequencies,  and 


Martin,  L.  J..  Hell,  C.  W.,  and  Milek,  J.  T.  (Hughes  Aircraft),  ADVANCED  HEAT  TRANSFER 
FLUIDS.  U.  S  Air  Force,  WADD  TR  6l-l86,  Contraot  AF  33(6l6)-7109,  July  19ol.  3&5  PP* 
(AD  268374). 


A  materials  resaaroh  and  development  project  was  undertaken  to  find  fluids  for  use  over 
the  temperature  range  of  -8o*F  to  400*F.  Five  fluids  ( silicons- type)  were  found  to  meet 
the  requirements.  Test  procedures  and  apparatus  were  modified  In  order  to  test  fluid 
samples  of  small  volume.  A  stainless  steel  dynamic  loop  apparatus  was  built  and 
operated  at  400*F.  An  extensive  literature  survey  covering  organic  and  metal-organic 
compounds,  heat  transfer,  thermal  apparatus,  and  measurement  techniques,  electronic 
equipment  cooling,  liquid  metals  and  fused  salts  is  Included. 
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Martin,  R.,  Nlelause,  M. ,  and  Dslersynski,  N. ,  HVLUSNCX  CAMPUS  SI  TRACIo  D'QXXOEMZ  IT 
1FVBT8  OS  PAROIS  DAMS  LA  PXROLYSS  DU  PR0PAM8.  Conptes  Rtndus  daa  Seances  da  l'Acadeale 
daa  Solancaa  (Paris),  264,  1786-8  (1962). 


Whan  propana  was  pyrolyzed  In  a  pyrcx  glass  vassal,  snail  traoas  of  oxygsn  aooalaratad 
tha  reaction  rata.  Oxygan  was  consumed  during  the  pyrolysis  and  the  aooalaratad  rata 
declined  accordingly.  Tha  effect  of  oxygan  on  tha  reaction  rata  varied  with  tha  sur¬ 
face-volume  ratio  of  tha  raaotor  and  fo**  high  rurf ace- volume  ratios  oacygan  acted  as  an 
Inhibitor. 


Martino ngo,  A.,  Vagner,  H.  Og.  and  Zunst,  D.  "UKTERSUCHUNGEK  USER  SEIBSTZUHDUHOS- 
REAKTIONIEN  VON  KOHLBNWASSERSTOFP-LUFrMZSGHUNOBN  DURCH  ADIABATISCHB  VERDICHTUHO.  II  TEIL. 
VERSUCHSEROIBNIsaB",  Zeitschrift  for  Physicalischa  Chemle  Heue  Volga,  22,  292-304  (1959).* 


A  rapid  conpresslon  machine  was  used  to  study  ignition  delays  of  various  hydrocarbons  and 
hydrocarbon  mixtures  with  air.  Data  are  presented  for  n-G§,  n -by,  n-Cg  and  n-0«,  paraf¬ 
fins.  Data  are  interpreted  In  terns  of  a  two  step  Ignition  process  with  ignition  tines 
for  each  step  determined  fron  pressure  records.  Light  ealsslon  was  also  recorded. 


Masllansldl,  Q.  N.  and  Bursian,  M.  R.,  EKHYDROOKNATION  KHDBTI0S  OP  CYCLOGEXAKB  AMD  ITS 
HOMOIOOS  ON  A  CHROMIUM  CATALYST  AT  ATMOSPHERIC  PRESSURE.  Journal  of  General  Chemistry 
(U.  S.  S.  R.),  28,  2684-9  (1968). 


The  kinetics  of  cyclohexane  dehydrogenation  were  studied  over  a  chromla  on  catalyst 

at  410-476*  and  atmospheric  pressure.  It  was  established  that  the  rate  of  the  dehydro¬ 
genation  reaction  was  described  by  the  kinetic  equation  for  a  noncmolecular  reaction  and 
Inhibited  by  hydrogen  but  not  benzene.  The  rate  of  dehydrogenation  of  slx-nambered 
naphthenes  Increased  regularly  with  an  Increase  in  the  hydrocarbon's  molecular  weight. 
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***,on»  D‘  J*  0**1*7#  c*»  Jr*  (Band  Corporation) ,  SP39ACZ  PHOT* OTIC*  AID  COOLXMO 
f?3™3  P0R  HI®*  SPUD  PLIGHT.  Aeronautical  Engineering  Review,  18,  no.  11,  48-68 
(1956) . 


A  general  survey  of  problems  involved  in  high  speed  flight  of  either  missiles  or  air¬ 
planes  as  related  to  temperature  and  materials  is  presented.  Various  surface  pro¬ 
tection  systems  -  thick  skin.  Insulation,  internal  cooling,  and  transpiration  and 
mass-transfer  cooling  -  are  considered.  Expendable  coolants  (e.g.,  water)  are  favored 
over  fuel  as  a  coolant  so  long  as  only  the  sensible  heat  of  the  liquid  fuel  is 
available  (i.e.,  engines  are  designed  for  liquid  fuel). 


Mathauser,  E.  E.  (IAEA, Imngley  Research  Center),  REJRACTORY  METALS  FOR  THERMAL- PR OTECTIC* 
SYSTEMS.  Astronautics  and  Aeronautics,  2,  no.  7,  66-9  (1964). 


Within  the  past  decade,  considerable  effort  has  been  directed  at  studies  of  refractory 
metals  with  the  objective  of  utilising  them  in  high- temperature  environments. 
progress  has  been  made  in  understanding  the  behavior  and  use  of  the  refractories:  but  mm 
problems  still  remain,  and  to  date  relatively  little  use  of  these  metils  *«*■  been  made 
in  other  than  specialized  applications,  e.  g.  rocket-motor  nozzles,  furnace  structures, 
and  lamp  filaments.  This  discussion  concerns  the  status  of  refractory-metal  sheet  for 
thermal-protection  systems,  and  draws  attention  to  faotors  that  lave  a  mjor  influence 

***«*«*•».  .uch  u  »v»U»blllty,  mt.rUl  pr op.rt  1...  fmbrlc.tlon, 
and  protective  coatings. 


Matveev,  l.  0.,  Galperin,  I.  I.,  Vilshau,  S.  V.  and  Globus,  R.  L.,  HHKOCARBOMS  Of  Tffl! 
DIP^YIMETBAME  SERIES  AS  HKffi-TEMPERATURB  HEAT-TRAISPER  1BDIA,  AID  THEIR  FHY8XC0CHEMICAL 
Journal  APPXied  Chemistry  (V.  S.  S.  R.),  SJ,  886-61  (1968).  (CA,  52, 

x7v3o  D )  e 


TO#  physicochemical  properties  of  ditolyl-dixylyl-,  dl<nwl-,  and  tetraisojU'opyldlphenyl- 
w#r*  determined.  The  properties  given  include:  density  to  200*0,  viscosity  to 
160*C,  vapor  pressure  to  160°C,  boiling  point  to  5-atmonpheres,  freezing  point,  flash 
point,  surface  tension  at  room  temperature,  and  thermal  conductivity  to  100*0.  Changes 
in  properties  resulting  from  prolonged  boiling  were  also  evaluated.  The  cavounds  are 
not  toxic,  do  not  corrode  iron,  and  can  be  used  as  heat-transfer  media  in  the  liquid  or 

diphenylaathane  *08*  S**Wa  18  ditolylmeth&ne  and  the  least  stable  is  tetraisopropyl- 
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Maurer,  O.W.,  BJBLXOORAPHY  Of  WO- PHASE  FJX3SC  BAT  TMUSff*.  VtltinfhouM  Atomic  JJJM 
Division,  TM-249,  U.S.  Atomic  Energy  Commission  Oontract  AT-ll-l-0en-14,  August  lift!* 


This  bibliography  was  prepared  to  provide  a  relatively  comprehensive  listing  of  She 
literaturo  on  two-phase  hsat  transfer  and  rslatsd  topics.  The  bibliography  should  be 
•specially  useful  to  those  beginning  research  on  problems  related  to  boiling  heat 
transfer.  Many  references  «n  bubble  dynamics  are  included  sinoe  they  hare  proved  useful 
in  the  analysis  of  boiling  phenomena. 


In  general,  the  bibliography  does  not  Include  references  on  two-phase  flow  pertaining  to 
type  of  flow,  pressure  drop  and  vapor  fractions.  Although  it  was  recognised  that  these 
phenomena  may  Influence  the  process  of  boiling  heat  transfer  to  a  flowing  fluid,  they 
were  not  Included  because  of  the  practical  limit  on  the  scope  and  slse  of  the 
bibliography.  Also,  good  bibliographies  and  literature  surveys  on  two-phase  flew  and 
vapor  formation  are  available  and  are  listed  under  general  references. 


Mayer,  E.  and  John,  R.  R.  (Arde  Associates,  Combustion  Dynamics  Division) ,  SOHmCfTBE  -; 
ROIE  OF  CHEMISTRY  IN  PREMIZED  COWUSTION  PHENOMENA.  U.  S.  Air  Force,  AF  OSRTR  57-79, 

Contract  AF  18(600)-1560,  October  195? .  (AD  136  647).  0 


The  role  of  chemistry  in  premixed  gaseous  combustion  phenomena  is  discussed  on  the  basis 
of  a  critical  survey  of  the  literature.  The  phenomena  considered  include  laminar-flame 
propagation,  space-homogeneous  combustion,  ignition,  quenching  and  stability  limits. 

The  current  literature  dealing  with  these  phenomena  it  critically  reviewed. 


Mayhew,  V.  E.  {Republic  Aviation  Corp.).  DESIGN  AND  DEVEI0PWNT  OF  A  1000»»  HYDRAULIC 
SYSTEM,  PART  I,  INVESTIGATION.  U.  S.  Air  Force,  WADC  TR  59-480,  Part  I,  Contract 

AF  33(616) -5117,  July  1959*  208pp. 


This  report  includes  a  state-of-the-art  survey  into  the  availability  of  fluids,  materials 
and  components  to  I*  used  in  a  hydraulic  system  where  a  significant  portion  of  the  system 
will  operate  at  1000#F  fluid  temperature  in  an  ambient  of  1200*F.  A  fluid  evaluation 
program  is  described  which  confirms  the  selection  of  bis(m-phenoxyphenyl)ether  as  the 
most  promising  fluid  for  this  system.  Physical  properties  and  performance  data  for  the 
phenoxyphenyl  ether  have  been  compiled  and  are  included.  A  limited  seal  test  program  is 
also  described  in  which  various  materials  and  seal  configurations  were  tried  for  high 
temperature  sealing.  A  high  temeprature  hydraulic  system  design  is  shown  and  components 
required  for  the  system  are  discussed.  Specifications  for  all  components  and  the  fluid 
were  drawn  up  and  are  included  in  a  separate  volume. 
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Masanskl,  T<  and  fanievski,  N.,  THERMAL  CSCCKTOCTIOi  Of 
Chemicsny,  H,  no.  3,  170-3  (1060),  (CA,  JL  13333d). 


liW'lff 


Tho  degree  of  reproduo lbility  of  the  pyrolysis  of  propane-butane  mixtures  In  labor 
tubular  roaotors  (300  300* )  is  roportod.  fhs  influoneo  of  temperature  (330-800*) 
contact  tins  (0.6-127.6  aoo.)  on  tho  course  of  tho  ethylene-propylene  pyrolysis  of 
propans-butano  alxturoa  were  observed.  The  log  of  contact  time,  In  ttao  rum  of  t 
oxaalnsd#  is  a  1  inoar  function  of  toaporaturo. 
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Mas  it  ova,  f.  1.  and  Paushkin,  10.  K.,  TOf  OUDATIOi  mnBamo  AID  mum*****  pg 
0A50LIIE.  Khlmlya  i  Tekhnologlya  Topliv  i  Basel,  3,  no.  11,  10-12  (1268).  (GA,  63,  8671s). 

1  '  '  ’  *  *  4  r 

8 

In  comparison  with  a  B  95/130  stability  of  60  min.  for  a  loadod  gaaallmd  without  additive* ,  '' 

tho  following  values  ora  roportod  aftor  addition  of  ttao  *-***•  listodi  p-tert-butylpheoal 
60}  di-tort-butylphonol  240}  o-aalno-p-tort-aaflpiMool  240}  di-methylphecgl-m-anlao-p- 
hydraxyphanylmethane  240}  2,i-diaadno-4-tort-butylpbonol  340}  p-bydtaoaydlptaonylaalns  830} 

"Ionol"  330.  Tho  additives  woro  usod  In  concsntrations  of  1-6.8  ^./L00  ee. 
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Me Caf forty,  R.  J.,  AIAER'ICAL  HVRSTIOATIOI  OP  FUBL  TSMPER1TORES  AID  F9BL-I?AP0ftAfX0tf 
WSSBS  KMCOtJRTBRSD  n  LOaO-IAMB  KI0H-ALTIT0D*  3TJPIR30VIC  PLKHff.  9.3.  la t tonal  Advisory 
Ooaaltteo  for  Aeronautics,  HN  E53E25,  August  1953.  38  pp. 

s 

Two  typos  of  fuel  losses  vers  considered,  loss  due  to  adiabatic  evaporation  during  olinb 
and  loss  due  to  serodynsmic-heatlng  effects.  Beat-balance  relations  were  employed  to 
estimate  amount  of  heat  transferred  to  fuel  contained  In  a  cylindrical  fuselage. 

Influence  of  flight  speed,  flight  altitude,  fuel  withdrawal  rate,  tank  else,  tank  pres¬ 
surization,  insulation,  and  Initial  fuel  temperature  on  evaporation  of  yp-4  fuel  was  pre¬ 
dicted.  Influence  of  fuel  volatility  was  determined  by  eoaperlng  evaporation  obtained 
with  JP4  fuel  and  that  obtained  with  JP-5.  Results  of  analysis  predicted,  for  mi  unin¬ 
sulated  tank,  JP-4  fuel -boiling  losses  of  36)3  of  total  fuel  weight  carried  by  aircraft 
at  the  maximum  flight  speed  (Mach  4)  and  altitude  considered.  Feel  losses  Increased  with 
Increasing  flight  speed  and  flight  time  but  decreased  with  increasing  altitude.  Fuel 
loss  caused  by  adiabatic  evaporation  could  be  eliminated  by  ground  refrigeration, 
pressurization,  or  use  of  low  volatility  fuel.  Fuel  loss  due  to  aerodynamic  heating 
oould  be  eliminated  by  a  combination  of  Insulation  of  a  practical  thickness  and  use  of  a 
low  volatility  fuel}  however.  If  tank  pressurization  were  employed  without  Insulation 
excessive  pressures  would  be  required. 
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McCarthy,  J.  *.  and  Wolf,  I.  (forth  Am 
QLSECKM  HZDROQSS  IS  JEtCH  wnr  m 
90EB.  i,A8  Journal,  30,  423-6  (1030). 


Wjtha),  * 


Tha  result*  presented  hare  suMrlze  axnari^Ht.  _ 

Of  mum  and  mt  flux  to  to  «“• 

although  the  gas  temperature  at  the  inlet  ta  the  teat  Twfn^ wm*  s  rochH  agla 

Boat  fluxes  a.  high  a.  14.,  ato/sec  iZ^Lda™.^  f!  JiS  !*f  «“  -»*  »• 

presented  tire  the  Initial  results  of  a  piU  ****  *chl*T*4-  «»  Mate 

baat  tranafar  ohMct^utHr^  ^  ^  «•  «*«lmtl.n  ar  ft, 

tamwatura  ratloa.  It  la  anticipated  that  aab^^eMf  I!!T  “***  *"Tf*c*  *•  **■»*  hallt 
aehlarad  with  tha  praaant  a^S^ilTj^?!;  *  rftl°  «*  M«b  as  1«  ean  ». 
ataal  test  ssctlonTlt-ln.  Mate 

*— ™  ««S^2»S5 
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SSTrs^i  SS7^rltJ>' 


BsSSvECHEiaoAU1?™  A»Ti-ic5oiroiTivis  almiaM?!!1'  “tomoitioi  or  KIT 
«-«0.  Contract  IP  ««?,5?£23  'Em  ™  “*  *"*■»»' 


Four  compounds  have  been  found  effect ira  in  parenting  filter  iclnr  okM 

"Til,"*  *o  -65V,  including  2.2-dlLthowL«£ 

nethyl  orthoacetate,  and  trlmethri  orthiraieret-k^i*!?!?  '  «rtbafarMt#,  ta 

«-*  sufficient  to  preve^  XinT^ISTwi  f^*1**1™  "  l«r  a. 

ssrsz  ssm; m,iS3^1^£S~,rHr- 

tlye- catalyst  a  system.  Compatibility  of  the  .asm  "*?  Ir'corporated  In  the  addl 
lal  used  on  Integral  fu.l^k.  oJ“ir^1!h!1!^‘lT’J?*t”*  “lth  “•  tomoatln,  mater 
raactlra  addltlafSat^  *• 

present  to  for.  aolutle  and  ombuatlhle  ««tlon  p^o“  ^  ***"“•  lc‘ 

ayat«n  la  chemically  daatrojrad  and  temored  fro.  tS^eJ^t 


The  paper  discusses  the  problems  involved  In  using  .  r.o«hin.n««  ^  . 

vaporizing  water  to  aalntain  sufficiently  -  f^1™****  sf  insulation  end 

•erosion  rtmjet  for  .  ^y,‘S^gM>.iSJrga!!5?  ” 
application  sr,  considered  m  cmpared  in 
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McClelland,  C.  C.,  EFFECTS  Of  JET  FUEL  COM8IZSOSNT8  QM  COMBUSTOR  DURABILITY.  U.  8.  «IT»i 
Air  Engine  trine  Center,  Aeronautical  Engine  Laboratory,  IABO-ABL-1786,  Mar  1963.  18  PP. 

(AD  404084)  ”  O 

£ 


The  possibility  of  reducing  Jet  engine  ooabuetor  liner  teaperatures  by  controlling  the  fuel 
properties  which  oause  excessive  flame  radiation  was  Investigated.  A  J79  combustion  chamber 
was  tested  with  twelve  fuels  at  two  Inlet  teaperatures  and  three  heat  release  rates.  She 
results  were  similar  to  those  for  a  J57  combustor  except  for  the  effects  of  design  variables. 
The  data  showed  a  relationship  of  fleas  radiation  and  liner  teaperatures  with  fuel  lumino- 
meter  number  and  hydrogen  content.  Polyoyolie  aromatic  hydrocarbons  were  found  to  be  more 
severe  than  monocyclic.  Liner  teaperatures  can  be  Improved  by  fuel  selection  but  the  effect 
of  fuel  properties  Is  limited  and  further  improvement  must  be  sought  In  combustor  design. 
Test  fuels  included  JF-4,  JP-5  (an  ordinary  Jf-5,  one  that  was  aroaatlo  free,  and  blends 
with  mono  and  polycyclic  aromatics),  "JP-150",  normal  heptane,  iso-octane,  toluene,  and 
tetralln. 


Me  Cough,  C.  B.  and  Houghton,  0.  (University  of  Pittsburgh),  CATALYTIC  ACTIVITY  Of  TIB 
LANTHANIDE  OXIDES  FOR  THE  DEHYDROGENATION  Of  CYCLOHEXANE.  Journal  of  Physical  Chemistry, 
6£,  1887-91  (1961). 


A  rising  temperature  flow  reactor  was  used  to  determine  the  activation  energies, 
frequency  faotors  and  klnetios  for  the  heterogeneous  dehydrogenation  of  cyclohexane  over 
La|0| ,  CeOj ,  PtjOj  ,  Hd,0,  and  Sm,0, .  The  effect  of  crystal  structure  was  evaluated  by 
preparing  the  oxides  In  their  different: crystal  forms  (A,  B  or  C  structures)  and  the 
effect  of  a  support  was  investigated  by  depositing  the  oxides  on  alumina.  Within  the 
error  of  experiment,  no  effect  of  the  support,  crystal  structure,  paramagnetism  or 
valence  state  could  be  detected,  indicating  perhaps  that  the  catalytic  activity  of  the 
lanthanide  oxides  is  associated  with  outer  electronic  states.  Compared  to  Cr,0*,  the. 
lanthanide  oxides  were  less  active  and  showed  higher  activation  energies. 


McGregor,  J.  M.  (Thermoline  Company,  Inc. ) ,  MICROORGANISMS  PAIL  TO  GROW  IN  FDRAME  LIMED 
JBT  FUEL  STORAGE  TANKS.  Materials  Protection,  2,  no.  6,  24-6  (1963). 


The  paper  presents  field  data  showing  ability  of  a  furane  resin  coating  to  prevent 
bacterial  growth  In  Jet  fuels  during  storage.  It  gives  results  of  laboratory  tests 
conducted  to  correlate  with  14  year  field  data  on  60,000  Air  Foroe  tanks. 


r  w« 


>  •  •(  v  ’ 

■  7*  tS, 

t  '  0*?  ?  vm  .  LCma, 

-  .  t  ,v% iv* t,Ji 

-j  •+  it:?  t 

t.i  A|i  btft  ,  .•?  4 

m/Hd  * 

k  L  ij»- 

(Wfh  *  ',?***! 

Ai. 


w 


a 


V* 


* 


*  IP  i  •  * 


t' 

# 


•/ 


\  > 


I  ‘ 


* 

» 

-  1 


"■  1 

|W 


Moltoe.  D.  W.  (General  Electric  Research  Laboratory),  CATALYTIC  ACTIVITY  AMD  HlIfIRIMO  Of  3 
PLATINUM  BLACK.  I.  KINETICS  OP  PROFANB  ORACKIMC.  Journal  of  Fhyaioai  Chemistry,  67, 


PLATINUM  BLACK. 
841-6  (1963). 


The  aotlvlty  of  unsupported  platinum  black  for  the  oatalytlo  cracking  of  propane  has 
been  studied  between  100  and  200*  by  ;a  statlo  volumetric  technique.  The  results 
indicated  that  the  speolflc  activity  of  platinum  (aotlvlty  per  unit  area  of  oatalyst 
surface)  was  considerably  less  than  that  of  nickel  for  this  reaction.  However,  the 
aotlvlty  of  platinum  blaok  was  very  dependent  on  the  degree  of  sintering,  A  process 
which  occurred  readily  with  the  reduced  metal  at  temperatures  above  100*.  The  speolfio 
activity  of  the  metal  decreased  rapidly  Is  sintering  proceeded,  indicating  that  the 
sintering  process  Involved  reduction  In  both  surface  area  and  density  of  surfaoe  sites 
(vaoanclet  or  point  defects)  which  were  responsible  for  the  oatalytlo  aotlvlty.  The 
ratio  of  ethane tmethane  In  the  products  of  cracking  of  propane  was  generally  greater  for 
platinum  than  for  niokel.  The  activation  energy  for  the  craoklng  reaction  was  found  to 
be  24  keal/nole  but  this  value  decreased  with  increasing  density  of  aotlve  sites. 


McKee,  D.  W.  (General  Electric  Research),  THE  KINETICS  OP  PROPANE  CRACKING  <MI  NICKEL. 
American  Chemical  Society.  Journal,  84,  4427-31  (1962). 


The  oatalytlo  oraoklng  of  propane  on  unsupported  nickel  has  been  studied  over  the 
temperature  range  100-200*.  Methane,  small  amounts  of  ethane  and  a  carbonaceous  sur¬ 
face  residue  of  variable  composition  were  the  products  of  the  reaction,  which  proceeded 
with  an  activation  energy  of  18*  l  kcal./mole.  A  zero- order  dependence  of  the  rate  of 
reaotlon  on  the  partial  pressure  of  propane  was  generally  found,  although  poisoning  of 
the  catalyst  by  strongly  adsorbed  residues  became  Increasingly  important  at  higher 
temperatures.  Possible  mechanisms  of  the  crac king  reaction  are  discussed. 


*4; 


McKeown,  A.  B.  and  Hibbard,  R.  R. ,  EFFECT  OP  DISSOLVED  OXYGEN  09T  THE  PIUFERABUXTY  OP 
JET  FUELS  FOR  TEMPERATURES  BETWEEN  300*  and  400?F,  ,U.  8.  National  Advisory  'Committee 
for  Aeronautics,  RM  E56I28,  December  1985.  22  pp.  ’  *  •  ^ 

.  -  L-  3 

The  effeot  of  dissolved  oxygen  on  the  filter-clogging  characteristics  of  three  JP-4 
and  two  JP-5  fuels  was  studied  at  300*  to  400*F  in  a  bench-scale  rig,  employing  filter 
paper  as  the  filter  medium.  The  residence  time  of  the  fuel  at  the  high  temperature  was 
approximately  8  seconds.  For  these  conditions,  the  clogging  characteristics  of  the  fuels 
increased  with  belli  Lnoraaaing  temperature  and  Inc  reeving  ccnoentratiw  of  dissolved 
oxygen.  The  amount  of  Ins ol mbit  amtwui  f oread  at  high  t««4»tur*s  neoeswy  40  Pfo* 
dues  ft  logging  of  filters  pas  very  email,  of  the  cra*r  of  1  milligram  per  gallon  of  fuel. 
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°  *'  Aircraft).  H3LATIV3  TBBMQDnAMZC  IFFICIWCT  Of  SUFHU 

COMBUSTION  AND  SUBSONIC  COHSUSTION  HYP3R30NIC  RANJNT3.  Altfl  Journal,  }£,  1019-21 


r'l 


An  anaiytJioal  nodal  la  aat  up  to  pamlt  comparison  of  tha  ralatlve  thermodynamic 
efficiencies  (fuel  consumption  or  apeclfle  Impulse)  of  auparaonle  combustion  and  sub- 
aonlc  combustion  hypsrsonio  ramjets  for  arbitrary  inlat  parfomanoa.  Tha  rasulta 
indicate  that  tha  apeclfle  lapulaa  of  a  supersonic  combustion  ramjet  will  be  superior 
to  that  of  a  subsonic  combustion  ramjet  at  Maoh  numbers  above  approximately  7  for  con¬ 
figurations  having  lsentroplc  spike  external  compression  Inlets  and  above  10  for  con¬ 
figurations  having  internal  compression  Inlets. 
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McLean,  C.D.  and  Goodrich,  J.K.,  THERMAL  STABILITY  Of  OAS  TURBINE  FUELS.  California 
32+#ar°h  C°rP* *  SuniBary  R#I,ort»  u*s»  Air  Voroe  Contract  At  18  (600)-162,  April  1968. 

-o  -  -  -  ■  -  ■  ’ 

t  MM  |l  > 

the  purpose  of  this  investigation  was  to  Isolate  and  Identify  the  ohemioal  nature  of 
constituents  responsible  for  thermal  instability  of  jet  fuels.  A  review  of  available 
literature  and  past  experience  indicated  that  the  thermally  unstable  ooapounda  In  a 
jet  fuel  might  be  polar  nitrogen  and  sulfur  compounds.  A  hot  plate  test  which  involved 
recirculation  of  fuel  over  a  heated  aurfaoe  and  measurement  of  total  deposits  formed 
was  used  to  evaluate  the  stability  of  several  JP-4  fuels.  Tests  showed  that  the  most 
unstable  compounds  were  concentrated  in  the  polar  fractions  of  the  fuels.  However, 
the  stability  of  these  polar  compounds  was  found  to  depend  upon  the  nwnpnia^  — 
into  which  they  were  blended. 
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Mcmanus,  H.  N. ,  Jr. ,  Ibele,  W.  3.,  and  Murphy,  T.  3.,  THE  EFFECT  Of  VUBL  TYFBS  AND 
ADMISSION  METHOD  UPON  COMBUSTION  EFFICIENCY.  American  Society  of  Mechanical  Bngireers. 
Transactions.  Series  A.  Journal  of  Engineering  for  Power,  8^,  no.  4,  428-6  (1959). 


A  series  of  testa  to  determine  the  effect  of  combustion-chamber  length  for  three  dlffer- 

f  ^\^Sai0n  1  **••**•’  «nd  vaporised)  upon  combustion  efficiency  was 

performed  in  identical  combustor  geometries  and  with  similar  air-flow  patterns.  The 

effeots  of  fuel-air  ratio  and  full-section  veloolty  were  examined  for  individual  methods 
of  admission.  The  offset,  of  fuel  volatility  also  was  examined.  It  wee  f*nd  that  tha 
vaporlm»d-fael  type  of  admission  was  ttperio?  in  attUlmrt y  to  t he  epn  -fuel  sfeualoi 
im  »U  c(mp*r»bls  cases.  Increased  fuel  volatility  ivroved  afforwHe  In  the  *  car 
tbs  vaporiser  bo*  did  not  effect  the  pmrformanoe  of  the  spray' Ml*,-  *h*  pmrfrawT  <* 
t  aproUlng  tubes  was  found  to  vary  inversely  with  slae,  Af  orttn  si »  «u  mmibited 
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i  ^lllatr6n»  w*»  Hirachberg,  M.,  Hafcowaky,  ».W.  and  Hats,  A,,  fJHQA-  - 

wbal  iMfiflttamo*  »  thb  cataljtic  emradatk*  ar  Hmoouaoi  mti?  MiSaii£^55ft-  ^ 

Co.,  Qutrtsrly  Raport  lo.  1,  U.fl.  Amy  Contract  DA  18-108-AMC-19U,  September  1968 
15  pp.  (AD  422  003).  *  «ei">»er  AIBl*  a* 
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Bffaota  of  Co,  Nn,  and  fa  octanoataa  upon  gun  formation  during  oxidation  (actual  gun)  *"  W 
and  during  storage  at  elevated  tanparaturaa  (potantial  gun)  vara  investigated.  The  -  * 

fuel  mixture  conaiatad  of  80  vol.  %  dodacana,  10  vol.  £  Isoootana,  0  volT#  tetralin,  >  {  ’ 

and  s  toI.  %  dodeceno-1.  Asobisiaobutyrehltrile  vaa  uaad  as  Initiator  in  oil  easts. 

Both  actual  and  potantial  gun  inoraaaad  in  tha  presence  of  the1  natal  salts.  This 
incroaae,  hovarar,  raaultad  fro*  tha  catalytic  acceleration  of  oxidation  rather  than 
fron  catalyala  of  tha  gun  forning  atap.  Iffacta  of  18  solid  and  2  liquid  compounds 


upon  coel-flase  and  autolgnition  raactions  of  iso- octane  wara  surveyed,  Qxidaa  Of  Pb 
Aa,  Bi,  Oa.  W,  and  8b  Inhibit  ad  aithar  cool-flames,  auv.olgnitlon,  or  both.  Another 
group  of  oxides  (Ag,  Sn,  Ou,  Cr,  and  Co)  gave  vary  intense post  cool-flame  raactions  f  ^  e 
although  inhibited  both  oool-flana  and  autolgnition  raactions.  The  nature  of  this 
phenomenon  vlll  be  further  Investigated  by  product  analysis. 


f*  i*  (Sinclair  Research),  DBALULATIOW  Of  tert-BttoLBCTZBBB 
BT  CRACKING  CATALYSTS.  American  Chenioal  Society.  Division  of  Petroleun  aaSsiatry  fra- 
prints  no.  4,  B109-18  (September  i960). 

A»*«#  ^  f  ‘  I  ^  i  ^  * 

A  differential  reactor  system  was  used  to  measure  rates  of  dealkylation  of  tert- 
butylbenaane  over  a  variety  of  catalysts,  as  a  function  of  temperature  and  ^FTddad 
water  vapor.  With  but  one  exception,  activation  energies  were  tha  same  for  all 
catalysts  studied.  Differences  in  activity  between  catalysts  ware  believed  to  be  due  to 

**  0f  8lt#B  oaprtl*  of  “t*1*****  this  reaction.  The  addition  of 

water  vapor  with  the  hydrocarbon  had  little  effect,  up  to  a  point,  upon  the  activity  of 

W  ter  was  harmful  to  boria-alumina  or  fluorlde-altmilna,  by  oausing  volatilisation  of  the 

promoter.  Water  enhances  tha  activity  of  silica-magnesia  or  montmorillonite  baaed 
catalyst  • 


} 


cSrfif*  1  H  0  S01?  09  788  op  HYPERSONIC  VKHICIBS.  pp.  345-368  in: 

Collar.  A.  R.  and  Tinkler,  j.,  eda.  "Hypersonic  now".  law  York,  Academic,  i960. 

After  the  various  flight  regimes  of  hypersonic  vehicles  are  presented,  a  discussion  of 
airframe  shapers  developed.  Thi.  is  followed  by  an  «uuaina?lon  of  o?i”o- 

dynamic  control.  Tha  discussion  concludes  by  making  auggestlona  for  configurations 

for  a  range  of  tasks  and  by  outlining  areas  in  which  design  information  is  urgently 
required.  ' 
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ltothT«n,  T.  J.  and  Hartley.  R.  A..  A*  S^TSfRlNBRAL  SYAIBATIOX  09  HRAT  TSAIfVD 
IX  HT10RAL  WHO  Tuna  or  HiaH  SPIT/  AIRCRAPT.  Ot.  Sr  It.  Regal  Aircraft  XrtabliataMot,  - 
a»B-T»-iUch.  *»*.-»».  tavt-ua.  •»».  (MCMl**),  ■  g 

Heating  teats  ware  made  on  tanks  containing  either  kerosene  or  water  to  determine  heat  ,  ,,_3p 
transfer  relationrhlps  for  integral  wing  fuel  tanks  exposed  to  aerodynamic  heating.  A 
particular  study  was  aade  of  the  tank  base  and  Included  the  effect  of  alaple  baffles 
lanersed  In  the  fuel  near  the  base  of  the  tanks  to  reduce  the  beat  flow,  the  tank  top 
surface  was  also,  studied  with  and  without  an  airspace  between  fuel  and  surface*  and  for 
the  surface  at  slopes  up  to  30  degrees  froa  the  horisontal.  The  results  frdm  the  tests 
showed  good  agreenent  generally  with  established  convective  heat  transfer  Information. 

They  showed  that  a  simple  baffle  can  reduce  heat  transfer  to  the  bulk  fuel  to  20  per  cent 
of  that  for  a  plain  base.  The  layer  of  fue.\  under  the  baffle  serves  as  Insulation*  but 
can  be  burned  at  the  end  of  the  flight;  it  thus  haa  the  advantage  of  not  reducing  pay*  -J  ^  ^ 
load  as  an  ordinary  insulation  would.  The  teat  conditions  represented  a  supersonic  trans¬ 
port  aircraft  cruising  at  X  -  2.2  at  60*000  feet,  but  the  results  have  wider  applications. 


. 


Michel,  R.  and  ftiong-Vlnh-Hung  (O.X.R.R.A. ),  FLUX  SB  GHAXXUR  AC  S0RD  D'ATTAQUl  D'UXX  *tt» 
A  PORTS  VUGHR  BX  H7TSRS0MIQUB.  International  Council  of  the  Aeronautical  Solenoes, 
fourth  Congress  Paris,  Paper  64-561,  Aug.  24-28,  1964. 


The  paper  reports  results  of  an  experimental  and  theoretical  study  of  the  transfer  of 
heat  at  the  leading  edge  of  a  strongly  swept  wing  at  Mach  lumbers  of  7  and  10. 


1  "•  - 
»♦*»  ii  ■ 


Michigan  University,  HRAT  TRAXSPBR;  STMPOSIOM.  Held  at  the  University  of  Michigan, 
fluaner  1952.  Ann  Arbor,  University  of  Michigan,  1953.  286  pp. 


Sons  of  the  papers  whloh  are  particularly  pertinent  are  HRAT  TRAXSPBR  WITH  BYAPORATXOM 
by  W.  M.  Rohaenow,  RBCBXT  ERV1L0PMBXTS  IX  COMVBOTIVS  HRAT  TRAXSPBR  WITH  3PSGIAL  RRVSRRBCS 
TO  HIOH-TBMPRRATCRB  0QMB03TI0X  CHAIdRS  by  M.  Suasmrfleld,  and  two  papers  by  B.  R.  0. 
Roksrt,  C0HVBCTXVR  HRAT  TRAXSPBR  AT  HIGH  VBLOCITIBS  and  TRAXSPIRATIOM  AID  PILM  00011X9. 
Papers  on  therwal  stress  In  structural  materials  are  also  Included, 
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SiauaoD*  *•  w*»  ■od,s*f«o*  ®*  C.  (General  Ilectric),  HUB  RADI0A13  A3 

HI?  "5®  IR0I*tIAJT8-  V  S-  Ordnance  Department ,  Contract  DA  33- 008 -CKD- 1966, 

n.d.  1060  pp.  (AD  231222). 


Hydrogen  is  the  only  froe  radical  system  posetaaing  sufficient  energy  storage  capability 
to  he  useful  aa  a  roclcet  DPoMiitnt .  HafufaM*  k.n._ _ ■ _ . _  - 


***  M 


to  he  useful  aa  a  rocket  propellant.  Metastable  states  of  helium  and  neon  have  hiafter 

specific  energy  storage  capabilities  than  the  hydrogen  free  radical  and  nay  be  aore^B^ 

readily  stabilised  at  high  concentrations.  Cations  hath  high  energy  storage  capability  3  * 

hut  will  he  difficult  if  not  iaposslble  to  stabilise.  Specific  impulse  dfaystewa  of 

high  specif  lo  energy  content  can  be  nazinised  by  the  addition  of  such  diluents  as  hydro¬ 
gen  and  helium.  nyuro- 


53E 

.  * . . 


Mielnikova,  B.f  Uislioki.  B.  and  Klein,  3..  EVALUATION  Of  T9RB0JBT-BVGHB  FURLS.  Warsaw 

n°‘  M'SS  llSS1U  <  Int*rn»tloMl  liroiptc.  ib.tr.ot.,  i. 


ahstr.  A64- 13596). 
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.JTlSiSi1*  *  «-  «•*>•«««.  «r  »h»  «* 


properties  of  turbojet-engine  fuels  is  discussed.  The  methods  studied  Sret  (1)  a 
technique  based  on  chromatographic  analysis,  (2)  selective  extraction  by  means  of  earbo- 
mlde,  (3)  group  analysis,  (4)  tests  of  oxidizability  and  amoks  properties,  and  (5)  a 
technique  based  on  the  use  of  basic  physical-chemical  constants.  The  experimental  re¬ 
sults  obtained  are  used  to  assess  the  possibility  of  reducing  the  nuaberof  engine  testa 
required  in  the  evaluation  of  fuel  preppies.  34  reference!  are  g£«?  iSr 


-  ‘ 
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M.Her,  R.D.,  "JET  RECUR  fORL  KTALOATICW".  Sun  Oil  Company  Automotive  Laboratory. 
Final  Report,  B.S.  Air  Force  Contract  Af  33(616) -2663,  2  August  1966.  8  pp. 


The  report  co>ars  experimental  work  on  deposit  formation  in  Jet  engine  nosales.  Tests 
were  made  in  snail  scale  apparatus  and  covered  a  JP-4  fuel  and  nine  fuel  blends.  Results 
indicated  that,  1)  low  molecular  weight  compcn^t.  reduced  depoSt™^) toSl 
fuel  lnoreasea  deposits;  3)  high  molecular  weight  materials  or  those  capable  of 
polymerisation  increase  deposits,  4)  no  definite  cerrelatlen  mi  faud  lit—m  depoelt 

aaaa*  a,i>~it’  »»*■  r»u 

l»d  substantially  the  same  ojMdoal  acnpoeltloo  (quallUtleely). 
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Miller,  D.  R. ,  Evers,  R.  L.,  and  Skinner,  «.  B.  (Monsanto  Research),  09IOT8  Of  . 
INHIBITORS  OH  HYDROGEN- AIR  PLUCK  SPEEDS.  Combustion  and  Plane,  2*  137-42  (1963). 


T4BZOD8 


The  effecte  of  snail  anounts  of  eightyooapounds  (gases  and  vaporised  liquids)  on  tbs 
flaae  speed  of  the  fastest-burning  hydrogen-air  flame  were  neasured.  Those  nost  effec¬ 
tive  in  reducing  the  flsme' speed  were  hydroeartons  as  a  group,  broelne-substltuted  hydro¬ 
carbons  ,  several  netalllo  chloride*,  and  Iron  carbonyl .  Chlorine-  and  fluorine* 
substituted  hydrooarbons  were  relatively  ineffective,  Zm  effects  of  no  thane  and 
ethylene  on  hydrogen-air  flames  were  studied  In  detail  as  functions  of  hydrogen-air  0a  Hi4 
ratio,  anount  of  additive  up  to  four  per  oent,  and  prof lame  gas  temperature.  Both  hydro-  *** 
carbons  reduced  flaae  speeds,  noeeeef festively  in  rich  than  in  lean  hydrogen-air  mixtures. 

This  work  was  sponsored  by  the  IF.  3.  Air  Pofree. under  Contract  AP  33(6l6)-7757. 
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Miller,  T.  L.  and  Johnson,  M.  J.  (University  of  Wisconsin),  GROWTH  OP  YEASTS  OM  PARAPPIH 
HYDROCARBONS.  American  Chemical  Society,  Abstracts  of  Papers,  145th  Meeting,  September 
1963.  pp.  16P-17P  W 


n  \v. 


Teasts  were  isolated  from  soil  on  mineral  salts-hydrocarbon  media.  One  Isolate,  resem- 
Candida  Intermedia,  grew  well  on  hexadecane-mlneral  salts  medium.  The  optimum 
growth  pH  was  5.6,  where  5.9  g  aamonla  nitrogen  was  converted  to  cellular  nitrogen  for 
every  100  g  hexa decane  used.  When  grown  on  ootadeeane,  the  organism  produced  94.8  g 
cells,  containing  6.5  g  cell  nitrogen  per  100  g  ootadeeane  used.  The  generation  time 
was  5  hr.  Growth  rate  and  cell  yield  Increased  with  length  of  carbon  chain  In  experi¬ 
ments  with  the  Cjt-Cu  normal  aliphatic  hydrocarbons.  One  of  the  cultures  Isolated  was 
a  stable  mixed  culture  containing  both  Candida  gullllermcndll  and  Candida  narapslloals. 
neither  organism  grew  well  on  hydrocarbons  without  the  addition  of  growth  factors*  but 
the  mixture  grew  well,  giving  a  generation  time  of  5  hr  and  a  cell  yield  of  liX  of  the 
hexadecane  used.  This  mixed  culture  apparently  produces  products  other  than  cells  and 
carbon  dioxide. 


1 


MlnacheV;  Kh.  M.,  Markov,  M.  A.,  and  Shchukina,  0.  K. ,  THE  IXBYDflOGTCUZATION  OP  n-HXPTAHB 
cm  aXUBS  OP  THE  RARB-BARXH  mWEHTS.  Petroleum  Chemistry  USSR,  2,  no.  4,  514-16  (1968). 

g 

be 


c. 


The  dahydrocycllxatlon  of  n-heptane  was  studied  over  Md,0,,  SSfcO,,  Qd.0.,  Ho.0.,  Rr.O,. 
and  7,0,  at  temperatures  of  530- 560*0 .  It  was  observed  thit  th? ivw-iu  oatilytiriSivlty 
of.  the  oxides  Investigated  rises  with  an  lnorease  In  the  atomic  weight  of  the  metal. 
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(Shall  Development),  STABILITY  Of  tiff 
t,  part  3,  Contract  AF  33(616) -2707, 


Small  amounts  of  chromatographic  polar  fractions  reduced  tha  hlgh-tMg>aratura  atablilty 
.“bH.  straight-run  fraction;  ol.fln  and  ol.fUi-41ol.fln  frwtloot  ««»  lmrt. 
Dispersant.  verb  effective  In  prolonging  filter  plu»ln<  tlM^qteBng^thb  jntn  at  ^ 
deposit  accumulation  on  the  filter  was  not  changed.  SUlca  gel  treatment  had  a  oenafl 
dal  effect  on  high-temperature  performance,  but  Xa  treatment  did  not. 
fta  storage  Inhibitor  was  again  effective  under  mild  conditions  of 
vator  is  effective  in  preventing  catalytic  action  by  Cu- containing 
oartially  effective  against  Cu  surfaces.  The  final  results  of  the  5-yr  desert 
propli  nr.  dlaouesed^brief ly .  Ohronatographlc  updratlon  «f  cdtalylionlly  OMLOtod. 
thermally  cracked.  and  .tralght-run  ga.  oil.  Into  typo  covenant.  .howod  that  conjutat. 
diolefin.  aronatlo,  olatina,  and  raaln  fraotlona  vhloh  eocalat  larioly  of  I  baaoa  and 
pienoU  ^^Ponilblo  for' liability  «d  lack  of  .ntloxldvt  yuao.ptlblllty  under 
mild  aging  conditions,  objectionable  olefinic  constituents  are  not  appreciable  In 
straight-run  gas  oils;  they  are  more  prevalent  In  thermally  craeked  than  In  catalytic 

cally  cracked  gas  oils. 


(Shell  Development),  STABILITY  CP  JUT 
i  STABILITY.  TJ.S.  Air  Force,  RADC  TR  l 
!,  86  pp.  (AD  118085). 


1.  B.,  Hlxon,  A.  0.,  and  Thorpe,  R.  B-,  ■ 
FUELS.  PART  IV.  THERMAL  AND  OXIDATIVE 
Contract  AF  33(616) -2707,  February  1957 


The  mechanisms  'n  the  literature  for  the  dehycrocycllaation  of  n-heptane  to  toluene  »il 

predict  that  the  dehydrocycliaation  of  n-heptane-l-C^  would  SSiSf  56 

the  C14  In  the  methyl  group.  One  run,  at  conditions  which  gave  a  product  containing  56 
21.  P«  c.nt  tol uZ.,%.™  21  tlX  of  the  014  in  th,  tolvn.  at  a 

ditions  yielding  a  product  containing  74  mole  per  cent  toluene,  gave  29  Jl*  f**1* 
the  ^lqrl  ^oup.  Two  possible  mechanisms  leading  to  this  lower  value  of  methyl  0»4  eo 
tent  and  a  teat  to  distinguish  between  them  are  proposed. 

.  .  ,i  We  7  J4'-  •(  -*•  1  *  i|  . 


Mol* *ls,  R.  and  Berenson,  P.  J.f  CM  TBI  HCDROCYIAJtlC  TRAISZTICRS  ZV 
American  Society  of  Mechanical  Engineers.  Transact  Ions.  Sarlae  0,  Journal  of  Beat 
Transfer,  85,  221-9  (1969). 


The  two  faydrodynauaic  transitions  which  take  place  in  nucleate  boiling  off  a  horizontal 
surface  are  described.  The  first,  whloh  is  governed  by  continuity  considerations, 
results  In  a  change  in  the  vapor  removal  process  from  an  intermittent  to  a  continuous 
one.  The  second  which  is  a  result  of  a  Taylor-Holrholts  instability,  determines  the 
maximum  ("burnout")  heat  flux.  Equations  are  presented  which  predict  with  good  accuracy 
the  two  transitions  heat  fluxes. 
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Molony,  0.  V.,  KBV  1MHIBZT0R3  ICR  MOTOR  PURL.  Benzole  Producers  Ltd.  (London).  Research 
Paper,  1957.  no.  7.  12  pp.  (CA,  54,  20173  i). 


Laboratory  tests  were  made  to  assesa  the  effectiveness  of  oxidation  inhibitors  ( 2, 4- dimethyl- 
6- tert -butyl -phenol,  p-butylaminophenol,  I.I'-di-MC-butyl-p-pfaonjrlenediamin*,  2,6-di-tert- 
butyl-p-cresol,  and  p-tert-butyl-  catechol ) ,  and,  for  oonvenienee,  eemparlsen  with  the 
effectiveness  of  cateohbl  and  cresol  was  also  made.  Their  resistanee  to  removal  by  lfcp  or 
alkali  was  examined,  and  the  results  obtained  were  compared  with  those  obtained  by  Jones 
(CA,  47,  1370f). 


a  .  if** 
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Mcmtchlloff ,  I.  I.,  Tabaok,  E.  0.,  and  Buswell,  R.  ».,  EZHTZC3  H  HUROCHEW-AZR  PLOW 
3T9TEM3.  Z.  CALCULATION  OP  ZQKITZOH  RBIAYS  PCR  BTFBRSQNZC  RAMJETS,  pp.  220-30  In: 
•Symposium  (international)  on  Combustion,  9th,  Cornell  University,  August  27  -  September 
1,  1962."  Mew  York,  Academic,  1963. 


An  analytical  method  of  estimating  auto-ignition  delay  time  based  on  dissociation  and 
recombination  rates  of  gases  had  been  developed.  In  this  analytical  method,  the  one- 
dimensional  gas-dynamics  equations  are  combined  w1'>  reaction-kinetics  equations  to 
formulate  a  set  of  simultaneous  differential  equations.  These  equations  describe  the 
behavior  of  a  mixture  of  reacting  gases  flowing  supersonically  down  a  duct.  A  computer 
program  has  been  evolved  and  used  to  solve  these  equations  for  the  particular  case  of 
hydrogen-air  mixtures.  The  Ignition  delay  periods  obtained  through  this  program  are  in 
good  agreement  with  the  limited  amount  of  experimental  data  available. 


*  m 


JF  I 


v  .it* 

,  # 


* 


tear  #3 


\  V 


* 

„ '  ‘  •  * ■*  ■  *■ 

V  s  *:v  V  '*  > 

■  •’  ,  •  w  &  f 


4'rA 


-  % 


W-1 


m 

*•  W 


vf\ 

C 


* 


•  \ 


•  4 

>•'*  v  l 


-  .  W 


t  * 

.  L-  ' '  r  *  ’  { * 

.  t 

'  mUw  '  ’ 


* 

'  *  v 

,v  v  ,y  ■  ; 

v*.* 


ti 


it 


j’ 


* 

* 

X* 


S*#-  mm 

it'  '  '  '  '  ‘  " 


.f*  % 


,  f  */ 


•  .* 


UUtLYSIS  Q9  W0-DIHBHS1CMAL  IRCBw 
•lean  institute  of  Aeronautic* end 

64*96,  January  1964.  5  PP- 


f/Mns  ai  BOILHO  Of  OROAKC 
mmal  of  Beat  and  Mass  Transfer 


Morosor,  ▼.  o. * 

liquids  oh  a  sc 
2,  252*8  (1961) 


Morris.  B.  T.  (Marquardt  Aircraft),  RAWWS 
no.  11,  60-1  (.1958) » 


raujet  engine**  including  M*Y*hof  Bing* 
York  on  non-hydrocarbon  fuel*  i*  al»o 

,•  •  •*  4  d  •  '  »i*  '  * 

fc,i.  K 

**  e.<e«i  ** 

'.{  ,  «•  *  .«  1 3  • 


•  in  development  of  applications  f< 
j^Duc  and  Griffon  II  1*  discussed 


9 


4 


Kott*,  e.i.,  ran  boilzm  or  namo  subcocted  liquids 
UCRL-2511,  June  1954,  139  pp. 


Beat  transfer  coefficients  across  tbs  vapor  film  were  evaluated  from  tie  rr*tes  of  beat 
transfer  in  upward  flow  forced  convection  from  outside  single  borlaantal  tubes  to  four 
liquid  systems:  ethyl  alcohol,  benrene,  hexane  and  carbon  tetrachloride*  These  beat 
transfer  coefficients  were  found  to  be  markedly  increased  by  subcooling  the  liquids. 

It  has  previously  been  shown  that,  since  the  vapor  film  is  in  laminar  flow  in  foreed 
connection  film  boiling,  heat  is  transferred  across  the  vapor  film  by  conduction  and 
radiation.  In  this  study  it  has  been  further  shown  that,  if  the  liquid  is  miboooled, 
heat  is  transferred  from  the  vapor  liquid  interface  into  the  liquid  by  eddy  conduction 
and  the  effect  of  thermal  conduction  is  negligible.  Correlation  of  the  data  for  the 
four  liquid  systems  Investigated  was  found  possible  by  use  of  theoretical  parameters. 


Hotte,  B.  1.  and  Bromley,  L.  A.  (University  of  California),  fUK  BOTTJMQ  OP  JLOMHQ  SOBCOQUED 
LIQUIDS.  Industrial  and  Engineering  Chemistry,  no.  11,  1921-8  (I9f2). 


The  heat  transfer  coefficients  across  the  vapor  film  in  film-typo  toiling  can  be  markedly 
increased  by  subcooling  the  liquid.  Values  of  this  heat  transfer  coefficient  have  been 
found  to  approach  those  of  nucleate  boiling.  Experimental  data  are  presented  for  benseae, 
carbon  tetrachloride,  ethyl  alcohol,  and  hexane  flowing  across  tubes  of  various  vises. 


Moult,  E.  A.  (de  Havillard  Engine  Company,  Limited) 
Institute  of  the  Aeronautical  Sciences.  Interoatlo 
Loe  Angeles,  Proceedings,  pp.  520-57. 


Ttiis  paper  reviews  possible  types  of  power  plant  required  to  propel  aircraft  at  speeds 
equivalent  to  Mach  2  or  Mach  3  In  the  stratosphere.  Thrust  end  drag  relational)* *>s  art 
considered  at  different  speeds  end  altitudes  for  the  liquid  fuel  rocket,  the  ramjet, 
the  turbojet  and  the  turbojet  with  afterburner.  The  importance  is  stressed  of  a  margin 
of  thrust  over  dreg  for  climb  and  acceleration  and  of  the  possibilities  of  mixed  power 
units  in  this  connection.  After  a  brief  consideration  of  weights,  slats,  and  fuel 
coneuaptlona,  the  paper  deals  at  soom  length  with  the  effects  of  high-speed  flight  on 
the  performance  end  design  of  the  turbojet  engine.  Orest  isportance  is  attached  to  the 
need  for  efficient  Intake  design  and  on  the  influence  of  ram  pressure  and  temperature 
on  the  mein  components.  At  high  speeds  of  flight  there  are  special  attractions  in 
high-temperature  operation  and  in  afterburning.  Only  a  moderate  pressure  ratio  is 
needed  end  a  simple,  light,  end  robust  engine  is  possible. 


Rovsumsaoe*  R.  R.  and  Deauienko,  L.  3.,  XEAICXZdSXCi 
Khlmlcheskli  Zhurnal.  1961.  no.  4,  53-60.  (CJL,  S3*  ?163e). 
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Technical  mixture*  of  polyethylbenzam  that  hare  a  boiling  range  at  17S-350*  were  Oealky- 
lated  by  using  the  reversibility  principle  of  the  Priedd-Crafts  reaction.  The  objective 
was  to  study  basic  conditions  for  obtaining  optima  yields  of  ethylbenzene. 
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Nourer.  ¥.  and  Schiretr,  R.  A.,  PHILLIPS'  MCROBORKR  KVALQATIOg  OP  HADC  JIT  KRLS  V 
AID  *B":  Phillips  Petroleum  Company  Research  Division.  Report  1S69-56R,  September  1916. 
6  pp.  (AD  123868). 


Two  high  density  hydrocarbon  fractions*  HADC  fuels  "A*  and  V,  were  evaluated  in  Phillips 
Mlcrobumer.  Combustion  cleanliness  characteristics  were  established  by  medsursaonts  of 
fuel  vaporiser  deposit  formation  rate*  combustion  chesber  deposit  formation  rate,  and 
exhaust  gas  smoke  density.  The  Nicroburaer  combustion  cleanliness  characteristics  at  the 
two  special  HADC  fuels  were  generally  comparable  to  "minimum  quality*  JT-4  or  JW  type 
fuels.  However*  fuel  "A"  was  cleaner  fror  the  standpoint  of  deposit  formation  them 
Fuel  "B”,  a  characteristic  which  is  ascribed  to  the  low  volatility  and  high  exlstecA  gum 
content  of  fuel  "B*. 


Mueller,  R.D.,  EUlackey,  J.J.  and  Tang,  K.K.  (AlRe search  Mfg.  Co.)  *3TBW  OP  FWL 
EVAPORATIVE  EIQHE  OIL  COOLHO  SISTERS  FOR  HOE  ISRPCaRUBE  AIROUPT".  0.3.  Air  Pores* 
HADD  TR  60-47,  Contract  A P  33(600) -33411.  September  1860.  (AD  321719).  REPORT 
CIASSIPIED  SECRET. 

.  ...  .-  .  . .  /  » .  •  •"  it . 

The  report  describes  an  investigation  of  the  use  of  fuel  vaporisation  in  the  engine  oil 
cooler  to  provide  adequate  cooling*  with  application  to  the  B-70  aircraft  with  J-93 
engine*  operated  with  JP-6  fuel.  Several  systems  were  examined,  however,  the  most 
favorable  consisted  of  a  conventional  liquid-liquid  coder  augmented  by  a  vaporising 
coder  in  times  of  high  heat  load.  Design  conditions  call  for  a  fuel  flow  of  about  30 
lb/nin  and  a  heat  rejection  capability  of  4-8  *16*  Btu  (leaa  than  360  Btu/lb  of 

fuel).  Tba  report  includes  an  unclassified  appendix  on  boiling  heat  transfer  and  a 
confidential  appendix  on  combustion  of  prevaporised  fuel. 


BUBBIZ-P0UTT5,  FIAMttBXLXTY  LIMITS  AMD  FLASH  TOUTS  0*  IKBlOUni 

S  '  LUbiU^nt.  KepoSTi  "  iS2S"ilSi, 


Relationship*  between  the  bubble-point*,  flammability  limit*  and  fia 

wiJii*Jb  *W  fott*  h*t*owbon  rangin 

apirit  to  gas  oil.  The  mean  molecular  weight*  of  the  fuel  vapour*  a 

hay*  been  computed  and  several  nomographic  method*  of  presenting  cor 

point  data  are  outlined  with  examples.  Weak  and  rich  f Usability  1 

four  fuel,  were  calculated  over  a  range  of  statlo  pressures.  The  we; 

represent,  the  conditions  of  the  closed  flash  point  test  and  so  by  d 

this  curve  a  flash  point  pressure  correction  faotor  was  obtained  for 

lent  agreement  between  theoretical  and  measured  vdlues  was  found  in  i 

.l*pl.  general  rule  for  e.tlnetlng  fi..„  point.  £££  ! 

octane  gasoline,  a  wide  range  distillate,  a  reference  kafaaan*  snit  • 
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Mull  In*,  B.  P.  and  Fenner,  fl,  S.,  EXPLOSIONS,  MT0NATI0R3,  FLAIWABILITY  AH)  IGNITION.  lav  | 
York,  Pergamcn,  3.959 .  (North  Atlantic  Treaty  Organisation.  AGARD<>gr»Ph  No.  91), 
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Tha  book  treat  a,  analytical,  theoretical  and  experimental  studlaa  and  results  In  the  field  ^ 

of  its  tltla.  Works  through  August  1957  are  adequately  reviewed.  Of  particular  lntaraat 
are  tha  compilations  of  axperlnental  results  on  flaanabUlty  Units,  and  ignition  *^«y 
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Btaan,  J.  F.  (Babcock  and  Wilcox),  HEAT  TRANSFER  TO  BOILING  WATER  FORGED  THROUGH  Al 
EIECTRICALLY  HEATED  TUBE,  pp.  103-9  Ini  U,  3.  Atonic  Energy  Commission,  "Reactor  Beat 
Transfer  Information  Meeting,  1954."  U.  S.  AEG,  BNL-2446,  December  1955. 
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The  rate  of  heat  transfer  to  steam- water  mixtures  during  forced  flow  through  a  uniformly  ** 
heated  channel  was  studied  and  the  effects  of  quality,  heat  flux,  flow  rate  and  pressure 
on  this  rate  were  determined.  The  work  was  limited  to  flow  of  water  through  n Uorisontal 
round  tube  with  the  following  approximate  range  of  variables!  mss  velocity  70  to  280  lb/ 
sec-ft*,  pressure  45  to  200  psla,  heat  flux  50,000  to  250,000  Btu/hr-f t*  *  fraction  of  flow 
evaporated  SO*  Mxlmum.  A  correlation  Is  given  whioh  is  applicable  In  the  range  of 
qualities  from  0  to  40%.  The  heat  transfer  coefficient  Increases  with  Increasing  quality 
up  to  a  quality  near  50%.  After  that  it  decreases  rapidly  toward  a  gas  flla  coefficient 
which  was  reached  near  a  quality  of  70%  for  these  tests.  The  apparatus  and  procedure  used 
In  the  tests  are  described  but  no  detailed  data  are  given. 
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Hycrs,  D.D. ,  SOME  THERMAL  ASPECTS  OF  HIGH-SPEED  AIRCRAFT  EESICBf.  North  American 
Aviation,  Ino.,  Downey,  Calif.,  Confidential  Report.  Report  No.  AD-1645,  Revised 
February  1953  -  Revised  April  1953.  (AD  6804).  REPORT  CLASSIFIED  CONFIDENTIAL. 


The  advent  of  turbojets,  rockets,  and  ramjets  has  introduced  to  the  aircraft  designer  new 
speed  regimes  which  have  forced  a  redirection  of  thinking  in  the  design  of  high-speed 
aircraft.  Aerodynamic  heating  at  high  speeds  is  requiring  the  use  of  new  materials,  new 
cooling  oonoepts,  and  new  methods  of  oonstruotion.  In  addition,  eertaln  design  conditions 
which  In  the  past  have  had  a  small  part  to  play  In  aircraft  design  have  become  of  prlsmry 
Importance  In  high-speed  flight.  This  paper  Is  Intended  to  ™  the  fundamentals  of 
aerodynamic  heating  and  to  suggest  some  of  the  problems  being  enoountered  in  the  design  of 
high-speed  aircraft.  Examination  of  the  problems  Is  made  at  M  -  3,0  In  most  oases  to 
exaggerate  the  effects  to  be  faoed  by  alroraft  designers  In  the  near  future. 
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obstacle1'  !d*  ccmvmiM  ran  a  supersonic  «as  plot  m  nrAKntD.sr  u 

VZ'  4i“5,.ini  ^^lw,  A.  *«^»i<,g  or iMtboBlnM  and  (W. 

»fn««lca  .  New  York,  Consultants  Buraau,  1963. .  - 
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£,uU,8  0f  ***««*■  *»  co.bu.tion  of  4B,  +  0,  behind  shook  ma. 
■£»«  *lfch  •*  -  2.65  or  las.  in  a  .hook  tubo  apparatus.  Observations  vara  ada  both 
with  and  without  obstructions  prasant.  Ignition  delay  ,ti ms  in  the  rang*  4  to  10  usac 

1  ta^1'*hlng  oonbustlon  bahind  tha  shook  wavs,  tha  process  of  ignition  is  not 
only  governed  by  thetemperstur#  oraatad  bahind  tha  shook  vara  but  alsoby  tha 

SSTLliT’TV*  the  *“  111  th*  r*«lon  "***'  th.  wave.  Thui;  «£  ISaHh.  gas 
tiiI  nO  L^4-Ih00^Way*/*,l,ftinB  ln  •  Btat*  with  »  hi*h  temperature  foTa  pariod  oT 
iStH  than  induo t ion  pariod  of  tha  mixture  at  tha  givan  temperature  does  it 
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SSSH^’rai  ”»atr*°  R«*“r°h  um.  corarano*  nyiari- 

1018^1  shook  ToniL  norm  seotioh.  joutmi  of  ippiiod  Hw.io».  jj. 
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^l^V,B!^ati0n  "*  "M*  *  th*  ®<*bustion  of  stoiohlosMtrio  mixtures  of  hydromn  and 

hSfrioIIioh.hJkrtuSfaitr0JIl!  °Lh#liUa  111  th*  oon*ttnt  volu»*  toivar  saetiSn  tw  a 

*“  pr*-Bur*  »■  measured  as  a  function  of  tim  for  a  number  of 
initial  praasuras,  mixture  ratios,  and  ssiltlpla  sparks  for  ignition  Tha 

suras  observed  vara  olosa  to  that  expeeted  for  snooth  burning.  When  datonatlon  urnm? 
anoountarad,  th.  ratio  of  th.  paak  pressure  to  th. 
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HI1S7UI*  7U:^..  66-95  lns  CI®aarRY,  TECHNOLOGY  AND  CALCULATION  OP  THE  PROCESS  OP 
MOTOR  FUEL  SraTOBSIS.  Moscow,  Isdatal'stro  Akadenii  Nauk  SSSR,  1955.  (u.S.  Air  Pores 
Trans.  MCL-578/tU;  AD  257143).  »  ASSS-  \w.o.  *ir  roroa 

O  ’  ’V  «•  -  * "  *  ’6n  i-.fisi. 

,urv#y  d#aorlbln«  J**  engina.  and  thair  fuals.  Th.  oharao- 
!!  i!!J  °Y  dif f srsnt  hydrocarbon  typas  prasant  in  fuals  ara  oonsidarad,  and  ranges  of 

tahu?l[tLiralUII#4.!IP*  ilV#n*  8o**  prop#rti**  of  oxidisars  othar  than  atnospharlo  air  ara 
tabulated,  and  tha  effect  of  different  oxldlsars  on  fuel  performance  is  mentioned 
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National  Research  Council,  Prevention  of  Deterioration  Center,  9 
ORGANISMS  AFFECTING  PBTROUCVH  AO  PBTROINON  PROWWTS  INCLUDING  1 
REDUCING  BACTXRIA.  August,  1961.  35  pp.  (AO  165038). 


A  list  of  references  Is  presented  on  (1)  ths  characteristic  behavior  of  spsolflo  types 
of  anaerobic,  aerobic ,  pathogenic  types  of  baeterla  and  fungi,  (S)  ths  effects  ofpro- 
duolng  contaminant  residue,  deterioration,  oorroslon  of  pipelines,  linings  of  fuel 
storage  tanks,  aetals,  and  other  container-type  storage  devlees,  and  (3)  the  development 
of  baoterlal  and  fungal  inhibitors  suoh  as  baoterloldes,  fungicides,  and  other  types  of 
countermeasures  suoh  as  coatings  and  resistant  additives.  Many  foreign  reports  of 
Prench,  German,  Italian  and  Russian  origin  are  presented. 
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Nehring,  D.  and  Drtyer,  H. ,  UMNANDLDNG  VON  CYCLOHEXAN  AN  NICXSL  AGP  DOTHRTXN  TlU(SRN. 
Zeltschrift  far  Anorganlsche  und  Allgemeine  Chemie,  315  .  27-34  (1962). 


The  dehydrogenation  and  destructive  hydrogenation  of  cyclohexane  ooouring  oh  doped  N1/A1*0«- 
catalysts  have  been  Investigated.  The  doping  bomponents  added  to  the  weakly  n- conducting 
Alt Os  were  ThO*  (p-oonductor)  and  TiOs  (n-conduotor).  Measuring  the  eleetrio conductivities 
and  surface  ef foots,  the  observed  dependenoe  of  the  relative  dehydrogenation  aotlvlty  on 
the  composition  of  the  oxide  carrier  could  be  explained. 
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Nelson,  P.  L. ,  Osterhout,  0.  P. ,  Schwlndeman,  V.  R.  (Socony  Mobil),  EVALUATING  ADDIT1VSS 
FOR  DISTILLATE  PGBL8  -  STABILITY  TESTS.  Industrial  and  Engineering  Chemistry,  ^8,  ho.  10, 
1892-8  (1956). 


The  proper  evaluation  of  additives  requires  consideration  of  three  major  points:  a  full 
understanding  of  the  phenomena  oc curing  in  the  field;  laboratory  tests  which  truly  reflect 
field  performance  (long  term  may  "be  required  to  be  realistic), , and  a  full  knowledge  of 
the  possible  hazards  involved,  to  avoid  imparting  undesirable  characteristics  to  the  fuel. 
Evaluations  of  this  type  are  best  made  by  careful  simulation  of  field  conditions.  Storage 
stability,  sediment  inhibition,  and  dlspersancy  are  discussed,  together  with  the  benefi¬ 
cial  and  harmful  effects  of  additives. 
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Heugebauer,  ».  J.  (Onml  Electric  Go.),  OOUaOfZOi  QT  V« 

0A5KA  if  NUBHASB  • /ME MURES  AID  HDUU  FOR  RAPID  1091*201  Q*  BM»  MBA.  -  -  gW 

0.  1.  Report  Vo.  820&64,  April  80,  1982.  U.  8.  In/  Oontr*#t  floor -8 804(00).  808  0.  A 

(AD  281901).  g  * 

float  capacities,  thermal  conductivities,  viscosities,  and  frandtl  cumbers  art  collected 
for  many  ocmpounds.  Correlation*  are  firm  for  these  properties  and  far  combined  groups 
of  properties.  \  , 
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Nlcholls,  J.  A.  (University  of  Michigan),  STABILIZATION  0*  CASEOUS  D8T0IATX0H  WAVES  WITH 
EMPHASIS  OH  THE  IQHITI0H  TIME  DKLAI  ZONE.  Azm  Arbor,  University  of  Nlehlgan,  1980. 

184  pp.  (IB  149306). 


The  characteristics  of  gaseous  detonation  waves  are  considered  insofar  as  they  lafluenoe 
the  dynanlo  conditions  that  nust  be  net  In  order  to  generate  a  standing  gaseous  detonation 
wave.  The  nethod  adopted  for  the  experimental  study  oonslsts  of  nixing  unheated  fl  with 
the  heated  air  in  the  supersonlo  portion  of  an  axlayanetrlo  convergent-divergent  nossle. 
The  nossle  Is  operated  underexpanded  so  that  aooeleratlon  of  the  mixture  to  the  refulred 
high  Naoh  no.  Is  realised  In  the  open  Jet.  Combustion  occurs  downstream  of  the  normal 
shook  wave  that  exists  In  suoh  underexpanded  Jets.  Experiments  are  described  wherein 
stationary  shook  wave-combustion  configurations  were  realised.  These  experiments  covered 
the  mixture  stagnation  temperature  range  of  about  1800*  R-2430*R  and  a  wide  fuel-air 
range.  In  all  oases  of  Interest,  the  shook  wav*  and  flan*  were  separated  by  a  dlstano* 
corresponding  to  the  mixture  Ignition  delay  time.  This  delay  time  varied  from  10  to  50 
usee. ,  the  shorter  times  occurring  with  higher  temps. 


Nlcholls,  J.  A.  (university  of  Michigan ) , STANDING  EBTCMATIOB  WAVES,  pp.  488-98  Ins 
'Symposium  (International)  on  Combustion,  9th,  Cornell  University,  August  27  -  September 
1,  1962."  Hew  York,  Aoademio,  1983. 


The  paper  examines  the  reported  results  on  standing  detonation  waves  as  obtained  In 
different  facilities  and  composes  them.  Comparisons  are  also  made  with  results  obtained 
In  shook  tubes  and  a  ballistic  range.  The  Ignition  delay  period,  the  effects  of 
vibrational  relaxation  and  the  importance  of  two-dimensional  ef foots  ere  considered. 
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Xicholls;  J.  A.,  Labors,  X.  X.,  And  Oealer,  X.  L.  (University  of  Michigan),  STUDIES  2* 
C0MXB0TI0X  WUX  STABILIZED  CASEOUS  EBTOMATION  ttH8.  pp.  766-72  in  i  “Symposium (Inter¬ 
national)  on  Coatoustlon,  7th,  London  and  Oxford,  August  28  -  September  3,  1958. "  London, 
Buttcrvorth,  1959. 
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A  ra search  program  has  been  under  way  at  tha  University  of  Michigan  which  is  explicitly 
alaed  at  the  aohiaranant  of  a  standing  detonation  wave.  Tha  pufposa  of  this  paper  ia  to 
present  tha  approach  used,  the  experlsmntal  technique ,  and  sons  of  tha  pref.iminary  results 
obtained.  The  authors  observed  experimentally  a  shook  stabilised  flaas  region  in  a 
supersonic  flow  field,  using  hydrogen  air  combustible  Mixtures .  The  authors  themselves 
questioned  whether  the  phenomenon  should  properly  be  tamed  a  standing  detonation  wave, 
since  the  configuration  used  gave  a  stable  standing  shook  wave  whether  this  was  acooat- 
panled  by  combustion  or  not. 


Nlcholls,  J.  A.,  Dabora,  X.  K 


Morrison,  R.  B.  at  al  (University  of  Michigan) 
BZFBRDBHTAL  AMD  THEORETICAL  STUDY  OX  STATIONARY  0ASB0U3  DETONATION  NAVES.  U. 
force,  AfOSR-1764,  Contract  Af  49(638)-562,  October  1961.  80  pp.  (AD  268927) 


The  major  portion  of  this  report  is  devoted  explicitly  to  the  study  of  the  standing 
detonation  wave  in  a  hydrogen-air  mixture.  The  experimental  arrangement  and  prooedure 
employed  are  briefly  described  and  the  experimental  results  presented.  A  revised  analysis 
of  the  ignition  delay  sone  behind  the  shock  is  presented  which  handies  the  equations  more 
rigorously  than  an  earlier  treatment.  The  prediction  of  the  time  rate  of  growth  of 
concentrations  of  the  radicals  behind  the  shook  Is  found  to  be  slightly  different  froei 
the  earlier  analysis,  but  the  prediction  of  ignition  delay  is  uhohange.  Vibrational  ’ 
relaxation  Is  considered  Insofar  as  it  affeots  the  ignition  time  delay. 


Xlohols,  M.  R.  (Langley  Research  Center,  XA3A),  SUFSRSGNXG  TRANSPORT  PROPULSION 
REQUIREMENTS.  Aerospaoe  Engineering,  .$0,  no.  9,  12-13  and  58-63,  (1961). 


A  typical  supersonic  transport  mission  is  dlseuised  from  the  standpoint  of  propulsion 
requirements.  Possible  engine  configurations  and  their  potential  capabilities  are 
desorlbed.  The  problem  of  fuel  heating  associated  with  the  use  of  the  fuel  as  a  heat 
sink  during  deceleration  or  emergenoy  descent  Is  mentioned. 
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Nicole sou,  I.  V.  and  Fopescu,  A..  IBS  NMUIX9M  COP  MElROOIMOPa  QftSAia (*XS.  X.  InUti  da. 
Chimie  (Bucharest),  8,  688-91  (1957).  (CA,  JQ.  I0699g). 

fi"  r  '-i  -  ; 

The  cyolisation  of  hexane  and  heptane  to  oyolohexane  and  methyl  cyclohexane,  respectively, 
vaa  atudlad  ovar  N1-A1,0,  and  11-11*0, -Ft  catalysts.  A  yield  of  20  cyclohexane  vat  ok* 
talnod  with  a  II- Alt 0,  catalyst  containing  38. 60  II.  Vhs  addition  of  0.90  Ft  lnoroaaod 
tha  production  to  140,  whereas  a  dooroaso  In  II  to  5,440  with  0.30  Ft  gar*  a  ylold  of ’4# 

(at  460*).  Similar  results  war*  obtained  with  methyloyolohexane  vfaara  a  900  ylald  was 
obtained  with  a  Il-A&«Oa-Ft  catalyst  containing  5.440  II  and  0.30  Ft  (at  520*).  Experi¬ 
ments  aada  with  haptana  showed  the  following  results:  a  ylald  of  590  was  produoed  by  a 
Nl-Al,  On  -Ft  catalyst  containing  5.440  II  and  0.90  Ft.  Whan  a  I1-A1*0*  mass  was  usad  with 
36.60  II  a  cyolisation  of  330  was  obtalnad.  A  decrease  In  II  lowered  the  yield  td  970  and 
a  further  daoraasa  to  5.460  II  resulted  In  a  oyollsatlon  of  260.  Tha  temperature  In  these 
experiments  was  560*.  Tha  results  are  discussed  In  tha  light  of  modern  structural  and 
free  valency  theory  of  catalysis.  17  references. 


Mix.  F.  S.  and  Weiss,  P.  B.  (Socony  Mobil  Oil  Co.),  CATALYST  NX2TQH8  AS  A  TOOL  TO 
REACTION  PATH  STUDIES.  American  Chemical  Society,  Abstracts  of  Papers,  145th  Meeting, 
September  1963.  pp.  29  1-30  I. 

Numerous  hydrocarbon  transformations  Involve  participation  of  two  different  catalytic 
centers  of  "dual  function  catalysts”  by  way  of  diffusing  hydrocarbon  Intermediates;  suoh 
reactions  Include  paraffin  Isomerisation,  naphthene -aromatic  transformations,  etc.  Xt 
is  possible  to  duplicate  such  catalysis  by  using  mixtures  of  separate  and  particular 
solid  granules  of  two  materials,  each  representing  one  of  the  two  distinct  catalytlo 
functions  ("sold"  and  "dehydrogenation").  Xn  particular,  a  miniature  fluidised  partiole 
bed  of  such  mechanical  mixtures  Is  a  rloh  and  versatile  tool  for  research  and  explor¬ 
ation.  Xt  allows  Independent  variation  and  control  of  the  effective  rate  constants  of 
each  of  the  two  catalytic  functions.  Xt  allows  research  and  exploration  for  various 
hydrocarbon  transformations  Into  the  reaction  paths  involved  with  respect  to  each  cat¬ 
alyst  function.  Into  the  nature  and  magnitude  of  the  Independent  rate-constants,  and 
Into  the  aging  or  deactivation  characteristics  of  each  function,  etc. 


... 


Nixon,  A.  O.,  AUT  OXIDATION  AND  ANTIOXIDANTS  OF  FITROUUM.  Chapter  17,  pp.  695-856  lnt 
Lundberg,  w.  0.,  Id.,  "Autoxldatlon  and  Antioxidants,"  Volume  XX.  lew  York,  Xntersolence. 

m 

This  ohapter  Includes  a  section  on  jet  fuels  covering  specifications,  composition, 
autoxldatlon  and  gum  formation.  The  effeots  of  composition,  metals  and  contaminants, 
treatments  and  additives  on  storage  stability  are  dlsoussed  and  the  effeot  of  Instability 
on  fllterabUlty  la  covered.  High  temperature  thermal  stability  Is  discussed,  Including 
test  methods,  effeots  oi  fuel  composition,  oontsmlnants,  treatments  and  additives. 
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Mixon,  A.  0, ,  BJorklund,  I.  S.,  Hawthorn,  R.  D.,  Bender apo,  H.  T.  and  Rltchla,  A.  V, 
(Shall  Development),  VAPORIZING  AID  ENDOTHERMIC  FUELS  RGB  ADVUKKD  ORZZBB  APftlQATXQF, 
PARS  X.  V.  S.  Air  Forea,  AFL  TDH  64-100,  Part  X,  Contract  AF  23(657) -11096,  Septeribei 
1964.  143  pp. 


Studlas  leading  toward  the  development  of  spaolf leationd  for  heat  sink  fuels  for  hyper- 
sonlo  aircraft  are  reported.  Consideration  of  the  affaot  of  design  parameters  on  the 


tm t  *  . 


conditions  under  which  endothernlo  reactions  can  he  carried  out  has  led  to  the  con¬ 


clusion  that  space  velocities  of  50  or  higher  would  be  neoessary  due  to  voluaa  limitations 
in  high-speed  aircraft.  Rate  considerations  favor  catalytic  reactions.  Preliminary 
studies  of  the  dehydrogenation  of  propane  to  propene  and  netbyloyclohexane  to  toluene 
have  been  made,  and  dehydrooyollsatlon  of  various  paraffins  attempted.  Conditions 
include  temperatures  to  1300*F,  pressures  to  10  atmospheres  and  space  velocities  to  100. 
Using  a  platinum  on  alumina  catalyst,  almost  complete  conversion  of  MSH  was  aohieved  with 
a  maximum  heat  sink  of  2000  Btu/lb  at  1300*F.  Ghroaia  on  alumina  was  a  lass  suooassful 
oatalyst  but  with  propene  it  yielded  a  total  heat  sink  at  1200*F  of  1600  Btu/lb.  Thermal 
stability  studies  include  the  modification  of  two  types  of  ookers  to  minimise  eontsmlustlon 
possibilities  and  Improve  reproducibility.  Fuels  may  be  tested  at  temperatures  up  to  at 
lsast  1000*F.  The  thermal  stabilities  of  samples  of  n-dodeeane,  toluene  and  methyloyolo- 
hexane  decreased  in  the  order  named. 


Mixon,  A.C.,  Cole,  C.A.,  and  Minor,  H.B.,  (Shell  Development  Co.),  THE  EFFECT  OF  COMPOSI¬ 
TION  AND  STORAGE  CM  LABORATORY  PROPERTIES  OF  JET  FUELS.  Society  of  Automotive  Engineers. 
SAX  Paper  524,  June  1955.  7  pp. 
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Studies  on  the  stability  of  Jet  fuels  have  revealed  that  it  la  a  function  of  the  condi¬ 
tions  to  whioh  the  fuel  is  exposed  as  well  as  of  the  property  being  examined.  Storage 
stability  la  a  function  of  the  fuel  type,  minor  constituents  present,  and  degree  of 
exposure  to  oxygen.  It  oca  be  improved  by  treating  and  by  exolualon  of  air.  Low  and 
ambient  temperature  f ilterability  la  a  function  of  the  type  rather  than  the  quantity  of 
insolubles  present.  High  temperature  stability,  as  measured  by  pressure  drop  aoross '■ 
filters  is  related  neither  to  low  temperature  stability  nor  to  the  amount  of  deposit, 
but  again  to  the  character  of  the  deposits  formed.  Dispersants  may  be  of  assistance  in 
enabling  the  system  to  tolerate  the  deposits. 


Nixon,  A.  C.,  Cole,  C.  A.,  and  Minor,  H,  B.  (Shell  Development),  EFFECT  OF  COMPOSITION 
AND  STORAGE  ON  THE  PROPERTIES  OF  JET  FUELS.  Journal  of  Chemical  and  Engeerlng  Data,  4, 
no.  2.  187-92  (1959). 


A  constant  flow  fllterablllty  test  was  used  to  measure  relative  storage  stabilities  of 
Jet  fuels,  steam  Jet  gum  vs  years  of  desert  storage,  various  refinery  treatments,  and 
oxygen  availability  were  determined.  Insolubles  were  examined  by  the  eleotron  micro¬ 
scope  ;  more  crystalline  deposits  gave  less  filter  plugging.  Effect  of  temperature  and 
water  on  filterab''1  ity  was  also  lnspeoted.  water  alone  gave  no  filtering  difficulty, 
but  with  insolubles  filtering  difficulties  were  increased.  Bffeots  of  dispersants  and 
of  hydrocarbon  types  on  fllterablllty  were  examined. 
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Vlxoa*  A.  C.  nd  luMbrlnk,  T.  R.  (Shell  Dnrtlopawt),  BSUBI  (M  fli  IlllUiila  M 
MBUTROV  AID  GAMMA  IRRADIATION  SFFBCTS  OP  SZX  HH*0CAJ®0*-TYHS  HJSL8.  V Air  Foroe 
ViOO  TR  59-108,  Contract  A F  33(6l6)-6052,  Sept— bar  1969.  89  pp.  (AD  829448).  " 
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PraTloua  work  with  threa  fuels  indicated  that  neutrons  In  a  mixed  guma-neutrat  field 
had  a  strikingly  deleterious  effect  on  thermal  stability.  Since  the  experimental  con¬ 
dition*  could  hare  contributed  to  this  result,  additional  experiments  have  been  4<m»  in 
an  effort  to  *«oheck  the  results  obtained.  Fire  hydrocarbon  fuel*  (RAF- 99  and  Shell  1A 
saturates),  RAF-104.  RAF-107,  Decal  In.  and  Shell  1A  plus  arcnatlo  extract)  werT^^ 
irradiated  In  the  Convair  reactor  at  various  levels  up  to- 10*  rads.  Bxaminatlon  of  the 
irradiated  fuels  confirmed  that  neutrons  were  more  deleterious  to  therml  stability  than 
a  pure  gam—  field  although  the  neutron  flux  amounted  to  only  1%  of  the  total  and  the 
change  in  the  usual  inspection  properties  was  no  greater  than  would  be  expected  from  an 
equal  amount  of  gamma- radiation.  .  .  .  . 
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Nixon,  A.  C.  and  Minor,  H.  B.  (Shell  Development),  KFIBCT  OF  AEDXTIVB3  (V  JR  im  ari. 

^  KIfflSRABILITY-  Industrial  and  Inglneering  Chemistry,  48,  no.  10,  1909.18 
11200).  “ 
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Although  the  specification  Inhibitors  can  prolong  the  induction  periods  of  let  fuels 
they  have  generally  no  favorable  tffect  on  the  gum  formation  rate  under  even  accelerated 
and,  particularly,  normal  storage  conditions.  The  nitrogen- containing  inhibitors  are 
often  actually  pro- oxidant,  while  the  trialkyl  phenol  inhlbltorstend  to  be  inert  In- 
creasing  the  concentration  of  26  B4M  and  FDA  Inhibitors  does  not  lncrsase^hS^ffJSl 

(PJA  b*C0Bla*  -or*  d«l«terions  with  increasing  concentration).  Neither  of  these 
additives  improves  high  temperature  stability  of  Jet  fuels,  but  26  B4M  reduces  the 
ambient  temperature  filter-plugging  tendency  of  Jet  fuels  after  aging,  «>»n+  nltromen- 
containing  inhibitors  (PDA  and  AP)  tend  to  Increase  It.  Metal  deactivator  somewhat  re¬ 
duced  the  tendency  for  Jet  fuel,  to  cause  high  temperature  deposit 
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Mlxon»  A*  c* »  Minor.  H.  B. ,  and  Calhoun,  0.  M.  (Shell  Development)  gFPSCT  mnnr 
OK  aoRUK  MD  KuraoiD  maunr  or  U30LXBS.  InStelii 
Chemistry,  48.  no.  10,  1874-80  (1956).  ^ 
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A  «l«pl«  class  —illfold  tost  was  shown  to  *1».  substantially  tha  aa—  —suits  as  doss  ths 
Soconjr  heatod  nanifold  .n*ln.  tost.  Manifold  t— ratur.  ha.  an  Ufortant  lnflu.ncTon 
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Mixon,  A.  C.,  Skel,  I,  ud  Ailfht  i  a  /« _ < «  .  ,  . 

hhatio.  mama  mts.  a. 

September  1954.  11  pp.  (ad  49906).  *D0  5,1  54-328,  1 
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if  op  determining  gua  in  nail  samples  was  devrinr»a  , 

Is  packed  with  fine  activated  silica  gel,  and  1/fe  ti  2  aTS 
anaene-free  samples  are  first  diluted  with  bencer*  1  ft, 

^ly  cr.cc,,.  “• 

on  fraction#  from  a  catalytically  cracked  atook  with  a*90?^ 
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I  lx  on,  A.  C.,  Thorpe,  1. 1.,  and  Minor,  1.  B .  (shall  Dsyelapmert?.  t52  WK7  <SF  HOC- 

LEAR  RADIJEFI0K  OH  JET  FOILS.  Industrial  And  Engineering  Chemistry.  «,  *7-$0  (1*1); 
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The  effects  of  gsema  end  neutron  Irradiation  on  various  hydrocarbons  ir-'Xuding  9  jot 
fuels  were  studied.  Various  tests,  including  the  Shell  high  teeperatur.  theresl 
stability  test,  were  performed  before  end  after  irradiation.  It  is  not  diffleslt  t4 
obtain  fuels  tolerant  of  10s  r  of  gw—  radiation,  but  all  of  the  fuels  suffered 
damage  at  3  to  4  x  10u  thermal  ne\  "jrong/aq-ca,  with  total  dosage  less  than  in  the 
ge— «a  tests.  Aromatics  in  fuel  blends  may  contribute  to  radiation  lnataaility  since 
they  are  highly  reactive  in  dilute  blends.  This  work  was  sponsored  by  the  V.S.  Air 
Force  under  Contract  AF  33(6l6)-2707. 
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Mix  on,  A.  C.,  Thorpe,  R.  1.,  Minin1,  X.  B.,  and  Lusebrink,  T.  1.  (Shell  Development). 
RESEARCH  OH  EBTKUQ1ATI0W  OF  THE  3TABZLXTT  OF  JET  EMOXME  FEELS.  V.S.  Air  Force, 
HADC  TR  53-68,  Fart  VI,  Contract  AF  33(616) -3838,  May  IBS 8.  185  pp.  (AD  151193). 


The  investigation  of  the  effects  of  envlroraeent  and  composition  on  the  thermal  and 
radiation  stability  of  Jot  fuels  via  continued.  Major  effort  wr«  devoted  to  the  study 
of  radiation  damage  aa  a  function  of  dosage  and  fuel  c apposition.  The  relationship 
between  most  properties  and  log  dosage  followed  an  exponential  curve  in  the  rai«e  10* 
to  10*r,  but  the  thermal  stability  underwent  a  sinusoidal  type  of  change.  The  greatest 
degradation  occurred  at  10Tr  or  below,  with  an  improvement  over  base  at  about  l0*r, 
followed  again  by  degradation  at  higher  dosages.  Some  anl toxicants  and  dispersants  had 
a  beneficial  effect  on  thermal  stability  even  after  storage.  Metal  deactivators 
appeared  to  be  unsatisfactory  for  the  elimination  of  the  adverse  effect  of  metal  on 
thermal  stability.  A  completely  saturated  fuel  seemed  to  bo  the  boat  choice  for  a  fuel 
to  be  used  in  a  radiation  environment,  although  there  was  scbm  evidence  that  fuels  con¬ 
taining  a  high  proportion  of  Cg  rings  should  be  avoided. 


Worth  Atlantic  Treaty  Organisation.  Advisory  Group  for  Aeronautical  Research  and 
Development.  COWUSTIOH  RESEARCHES  AID  RZFZEH3  1955.  London,  Butterworths,  1955.  187  pp. 
(Worth  Atlantic  Treaty  Organisation.  AQARDograph  Wo.  9). 


The  book  contains  14  Invited  papers  from  the  6th  end  7th  AQARD  Combustion  Panol 
Meetings  held  in  1954.  Most  of  the  papers  deal  with  aspects  of  combustion  of  sprrys 
of  fuel  droplets.  However,  e  paper  on  flames  in  ramjet  combustors  by  J.  F.  Longwell, 
two  papers  on  carbon  formation  in  combustors  by  0,  Porter  and  by  C.  FourC,  and  one  on 
flame  radiation  by  C.  Codsgove  are  of  more  direct  interest  to  the  subject  of  fuels 
for  high  output  combustors. 
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The  bulk  of  the  papers  treat  laminar  and  turbulent  flame  propagation.  Two  papars  of  par' 
tlcular  Interest  in  the  seotion  on  Technical  Combustion  Problems  are  t'ose  by 
B  P.  Mullins  and  P.  Lloyd  on  THE  PROBLEM  OP  COMBUSTION  AT  HIGH  ALTlTOi)*  and  that  by 
b!  P.  Mullins  on  COMBUSTION  IN  VITIATED  AIR. 

.  ■  -  •  ,  •  1  >1  1 


y  pertinent  are  papers  by  R.  R.  Hibbard  and  H.  C.  Barnett,  FUELS  FOR  OTRBOJET 
CRAFT;  R.  S.  Brokaw,  THERMAL  IGNITION  WITH  PARTICULAR  REFERENCE  TO  HIGH  TW- 
and  the  papers  on  high  altitude  combustion  problems.  :v  * 


The  dehydrogenation  of  C,H|  over  Cr,0, -Al, 0,  is  described.  The  maximum  conversions  and 
yields  of  0)Hf  were  obtained  at  620-60*  with  gas  flow  of  300  l./l,  catalyst/hr.  in 
laboratory  quartz  reactors  and  at  670-600*  with  gas  flows  of  400-700  l./l.  catalyst/hr . 
in  Cr-steel  reactors.  Under  these  conditions  the  catalyst  activity  did  not  change  during 
6  hrs.  in  the  quartz  reactor  and  during  4  hrs.  in  the  Cr-steel  reactor. 
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Oblad,  A.  0.,  million,  T.  S.  And  Kill*.  0.  A.,  T*  jmOTS  *  T*  JUUH1M8 
CRACKING.  pp.  166-88  ini  Brooks,  ».  T.,  Boord,  0;  »***.  *•»  J>,  it>d.!ITa!!L~- 

L. ,  sds.,  "The  Chesdatry  of  Petroleum  Hydrocarbons,  vol.  XX*,  Mow  York,  Ho  inhold,  ISfil 


,  W.  T.  (HACA),  C0KB0STI0N  FOR  AIRCRAFT  BF0OT8.  Institute  of  ths  Aeronautical 
s«s.  Intsrnational  Aeronautical  Conference,  5th,  June  20-24,  i255.»  Preprint  no 

35  PP- 


T.  (N.  A.  0.  A. )  v  POSSIBILITIES  AND  FROBIBMS  OF  SOWS  HIGH  KN3RGY  FOILS  FOR 
SAB  Transactions,  £7,  82-94,  1859. 


Olson,  V 
AIRCRAFT 


of  combustion  400  greater  than  that  of  aircraft  fuels  in 
have  burned  satisfactorily  in  turbojets,  after- 
-  ions  deposits  and  they  present 
describes  investigations  into  the 
Present  results  indicate  that  the 

The  author  also  discusses  other 

_ ^ _ _ _ _ _  >oron.  Magnesium  has  been 

short-time  high- thrust  applications,  because  of  its  high 


current  use.  Diborane  and  pentaborane 
burnors,  and  ramjets.  But  boron  coaqpounds  leave  troubles 
supply,  storage,  and  handling  problems.  This  papsr 
use  of  boron  hydrides  as  high-ene.-gy  liquid  fuel, 
ultimate  fuel  will  be  a  boron-hydrogen-carbon  compound 
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Sooisty  of  Msohanioal  Snglnosrs.  Transaction,  21*  605-15, 
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Th«  combustion  of  dilute  fuei-<  — 
infrarod  emissions  of  vseotamts,  intermediates, 
woro  initiated  by  the  inoldont  shook  vara  in  a  i 
of  formation  of  products  (2,0,  00,  and  00,)  fra 
lsoootano,  n-hoptano,  bensene,  and  a  alzturo  of 
toaporaturos  that  wore  wall  above  their  ■<«<■■■  _ _ 

(in  frequency  and  tine)  vara  also  obtained  for  the  preflame  region  for  lsoootana"' 
heptane,  and  bencene  and  for  the  entire  lov  teaperature  fir"  * 

bensene.  lsoootano  and  n-heptane  shoved  extensive  prof  1; 
completely  degraded  prior  to  the  flaae  regardless  of  the 
Bensene  vas  only  15-20  per  oent  degraded  in  the 
lnternodlate  notarial,  aside  froa  GO 
highest  rate  of  combustion 
had  the  lovest 
other  fuel. 


oxygen  matures  in  argon  was  studied  by  observlM  the 

•  oe^ustion reeotloM 
•hook  tube.  Ike  rates  a  * 
yleae,  aoetyiene,  * 

re  e  sapor  ed  at  two  ■  im^i 
re.  Oonplete  apeetra 
_ i,  n- 

»  region  for  n-heptane  and 
aotlvlty.  These  fuels  were 
length  of  the  preflaao  region, 
preflaao  region  and  produoed  auoh  lose 
Of  the  hydrocarbons  tested,  n-heptane  had  the 
_  .  a* ^J1®****  **  rftt#  °*  foraation  of  GO,  vhereas  lsoootano 
Production  of  CO  froa  bensene  is  considerably  slower  than  froa  any 


Orr,  C.  R.  and  Sores,  S.  S.  (Shell  Devolopaent),  PLANK  RADIATION  Of 
American  Chemical  Society.  Division  of  Fetroloua  Chemistry.  prop: 
059-68  (September  I960).  w 


A  small  scale  prevaporising  ooabustor  was  utilised  to  study  the  formation  and  o on- 
sequences  of  carbonaceous  particles  produoed  during  coabustlon.  Plate  radiation  and 
liner  teaperature  data  were  analysed  in  terns  of  fuel  lualnometer  number  to  evaluate 
the  luainoaeter  as  an  instruaent  for  determining  the  burning  quality  of  Jet  fuel,  cea- 
bustor  results  Indicate  that  preflaao  reactions  in  the  fuel-air  alxlng  region  an  the 
S!r/I°J<>r!v.1#iflnf  t0  •3CM,#lv*  flaa#  radiation,  coabustor  liner^eapJratuHTwM^ 
it!  th*  *hap#*  tnd  location  of  the  flaae  rather  than  by  the  intensity  of 

J  diat,l0n*.  JlnlKU“  radiation  can  be  aohieved  by  insuring  oomplete  vaporisation 
of  the  fuel  and  by  giving  the  fuel -air  mixture  minimum  opportunity  for  preflaae  reaction 

toeridii??on  h  ranki  ^I18  ln  the  0rd#r  as  th*  ,-a11  ,oal*  0«tbustor  in  respeot 
to  radiation;  however,  the  rate  of  reduction  of  radiation  with  increasing  lualnoaeter 

J*»U  *or  *lgh  numb,rs  greater  than  90.  A  procedure  for 

performing  a  modified  luminometer  test  <s  proposed  which  would  provide  a  quality  faotor 
that  more  clearly  describes  the  carbon-forming  tendenoy  of  a  Jet  fuel. 


SV?1!*  •P°n*or*hiP  of  the  Pederal  Aviation  Agency,  national  Aeronautics  and 

iSJ  th#  of  Defense,  the  Coordinating  Research  Council, 

Xno.,  is  conducting  a  comprehensive  research  program  to  establish  the  suitability  of 
fuels  for  use  In  the  supersonic  transport,  recognising  the  Interdependence  of  fuel  avall- 
ility  or  cost,  aircraft  performance,  and  airline  econosdos.  Considerable  progress  to 
date  has  been  made  in  carrying  out  the  CRC  objective.  A  large-scale  rig  flcillS^capable 

oeen  established  for  a  typical  supersonic  transport  mission  profile;  small-scale  fuel 

t*it  ftudl*ivar*  und*rwa5'»  techniques  for  measuring  critical  properties  of  aircraft 
urbine  fuels  are  being  reviewed;  and  a  bank  of  fuels  has  been  established  for  the  CRC 
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oswatitsch,  k.,  tasnam  sheds  and  thermodynamic  stater  is  supersonic  wu 
National  Advisory  0  emit  tee  for  Aeronautics.  TN  1484,  April  1961.  ,39  pp 


Typical  of  all  oasoa  off  high-speed  flow  la  the  conversion  of  high  kinetic  onargy  Into 
extreae  themodynaalc  statoa  with  taaporaturos  of  sovaral  thousand  degrees j  frequently, 
the  gas  is  dlssoolatod  and  ionised.  A  snail  sensitivity  to  high  spaada  la  oharaotarlatlo 
of  gases  of  low  aolsoular  weight.  With  a  alnlaun  of  nathenatloal  and  phyaleal  complexity 
these  natters  are  dlsouased  in  relation  to  neteors,  shook  tubes,  ran  jet  a.  and  roohsts. 
The  discussion  is  dlraotad  prlaarlly  to  experts  In  neighboring  fields  and  interested 
novices. 
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Owen,  J.M. ,  EFFECT  09  AERODYHAMIO  HBATZXG  OH  OVER-ALL  AIRCRAFT  SYSTEM  I*  SI  CM.  lorthrop 
Aircraft,  Ino.,  Report  Xo«  XAX-54-119,  Inter  in.  Teohnioal  Report-8uanary  to  14  Mfcroh 
1954,  U.S.  Navy  Oontraot  Nonr-ll65(00),  Nay  1664.  (AS  44  699).  REPORT  CLASSIFIED \ 
OOnmSNTIAL.  \ 


The  purpose  of  the  progran  dlsouased  here  is  te  detemlne  the  effeots  of  aerodynaalo 
heating  on  alroraft  systems,  and  to  investigate  in  a  general  fashion  the  problem 
associated  with  the  conditioning  of  suoh  system  against  these  effeots.  The  present 
phase  of  the  progran  is  directed  toward  the  deteralnatlon  of  the  weight  increase  and 
thrust  loss  necessitated  by  the  cooling  or  conditioning  system  required  to  oounteraot 
the  aerodynaalo  heating  effeots  for  a  typical  fighter  alroraft  in  the  Maoh  number  range 
M  >  1.0  to  3.0  and  for  altitudes  to  75,000  ft. 


Palmer,  H.  B.  (Pennsylvania  State  University),  KINETICS  AND  MECHANISM  OP  CARBON  EH  POSITION 
DURING  GASEOUS  PYROLYSIS .  Fuel  Society  Journal,  University  of  Sheffield,  U,  7-18  (1962). 
(CA,  57,  12803a). 


A  review  with  26  references 


Panchenkov,  o.  N.  i 
AMD  THEM  MUTURIS 
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Cracking  of  n-C,H14,  n-C  “ 
catalyst  In  a  flow  apparatus  proceeded  as  a  boa 
Tho  Iclnotloo  vara  expressed  byn,x  -  -in,  in  /« 

of  tha  food,  x  tha  fraction  of  deoosjposed  aoles 
an  adsorption  ooafflolant 
for  C#H,4.  20,400  oal./ao: 


and  n-0*H||  orar  synthatlc  804  Alt  0.-70 
PMoaadad  as  a  honogenaous  unlaolaouSlsr 
axprassad  by  n,,  -  -m, 

m  -  -  - J*  K  tha  apparent  react 

Tha  activation  energies  of  oraoldng  ware* 
for  Hj| ,  and  24,000  ol./mol.  for  c,Hu 


Panchankov.  0.  M.  and  Yang,  K.  -H. ,  HZ — 
DURING  CRACKINO  Of  PBTROXMUM  FRACTIONS 
shago  1  Sradnogo  Spatsialnogo  Obrasovnlya 
Mashvuz ,  Sovashoh.  po  Katalisu,  1088 

During  tha  cracking  of 
Dacalln  (III),  r__ 

14.0*,  S10,  84.68* 
studiad.  r  _ 

oaloulatad  at  various  oracklng  taipaTatviras 
II  20.6  ( 430* ) ;  20.6  (450*) 


KIN1TICS0F  COKE  FORMATION  OK  ALUMIN03ILICAT* 
1  AMD  HYDROCARBONS 
\  SSSR.  "Ratal: 

Part  1.  Moscow; 


—  -  -  CATALYSTS 

pp.  285-0  in*  Mlnlstarstvo  Vys- 
v  Vysahei  Shkola",  Trudy  Parvogo  _ 
sd.  Univ.,  1062.  (CA,  Jfc0.  2554b)  § 

a  keroslne-gas  oil  fraction  (bp  200-325*)  (I)  eatana  rrm  w 

!5!  -  «»  •urr.c.of’tii  o.«um  £i;  ana 

n  a.  *'  C.86*,  FsjO,  0.13*,  oaO  0.3*  (surface  d.  305  sa  i  /*  ll  w»i<» 

Constants  of  ooka  foraation  and  aotlva  surface  areas  of  tha  cltilyit  we 

oa  a  Th#,#  *p#  *2*  »•/«.):  I  20.2  (  480*)* 

24.0  (600*),  and  III  10.4  (430*),  12.5  (450*),  10.4  (500*). 


I 


°*  M*»  Yan*»  K*  H*»  »**  Hsiao,  j.  o.(  m  pmetici  or  cess  muna  miM 

™CK5"  »  IW)nimt  HYDROCARBONS.  KlnetlU  i  stalls, AtedeSa lEk^TZLlr 
State!,  i960,  256-63.  (GA,  SI,  8807d).  *  wsaoemiyA  lau k  UB,  tboralk 


Th«  cracking  of  oatana  and  deoalir  on  aluminosilicate  catalyst  vaa  atudlad.  A  eote  teamed  * 
aquation  which  la  in  acoord  with  experimental  work  was  formulated.  I  This  aquation  can  ba 

th*  »°tual  o racking  surfaoa.  Tha  lattar  lnoraaaas  with  increasing  alia 
ZSEXr*  f°r  U  la  ••8“8^  —  deoalin,  3?4^6?40* of*the 
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i°!?™  ®Jnw,i0B/c°nv»ir ) ,  THERMAL  INSULATION  PROTECTION  SYSTEMS  FOR 
MACH  3.0  TO  4^4  FLIGHT  VEHICIZS.  PART  II.  ADVANCED  SYSTEM  STUDIES  AND  FINAL  EVALUATION 

261  ppUr*AD  264985)  W#*pon8’ ZM*640'  Contract  »Oas-59-6263-o,  Final  Report,  December  IMP. 

Thro,  insulation  systsas  representative  of  tha  present  state-of- the  air  in  design  and 
materials  were  given  extensive  3  tests  and  analytical  studies  to  determine  the  l'easl- 
J*11*7  •PPllcAtlon  for  the  protection  of  aluminum  alroraft  and/or  missiles  In 

the  Mach  3.0  to  4.4  (500*F  to  800*F  equilibrium  surfaoa  te^erature)  regime  It  was 

Ih^t  ta^i  MaahVST"??  Pr»otio»l  to  insulate  aluminum  Aircraft  for 

short  time  Mach  3.0  to  3.2  applications  if  external  Insulation  systems  of  a  oomposlte 

elartlo  nature  are  utilised.  The  unit  weight  of  aluminum  airframes  so  Insulated  will  ba 

atentiaiiv*iWlth  ,t##1  or  tltanlu“  structures,  and  the  oost  will  be  sub- 

n^  !  y  1*55;  hTh*  totJ1  u,#ful  llf*  of  slsstic  Insulation  systems  is  lndloated  to  be 
J"  of  600  hours  under  Mach  3.12  (500*F  conditions).  For  application  in  the  550-F 

to  800  F  range  (M  -  3.2  to  3.5  conditions)  the  elastio  insulation  system  outer  surfaoe 
seating  materials  are  adversely  time- temperature  crltloal. 


kS  S  oil 

Journal  of  Appllod  Ch.nl.try  (O.  S.  S.  ».),  aj,  685-8  llSSlT  °*  “n*A1  0I1" 

Tho  <ff.ot>  of  thlooatwo  of  unutumtott  pho.phonlo  and  thlophoophonlo  »ola*  un  or 

««:tr:o1°L*lk?i;t^1r'lnflpho,phonl0  «“•  «*■  *.£!r2  on 

thl°*at#r>  8-alkoxy ( phenoxy ) vlnylphosphonlo  and  F-alkoxy(phenaxy)- 

^bfophosphonio  acids  are  effeotive  antioxidants;  the  most  powerful  of  these  iiiX. 

eatlS^or71  **I#r  °f  0‘#thoxy#thoxyvlnylphosphonlo  acid.  The  antioxidant  properties  of 
lltHl  2  ^^!iPh?,?10nJ0  told#  “•  ^°ved  by  InSSSSioSTwiJIr 

diminish  iaJSir  fir^^0iP^<ml°  t0l*i  d°  not  lncPMM  thermooxidative  stability  or 
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Papok,  K.  K.  an d  UmbIIi,  II,  #.,  ed*.,  NOT  Oft  PCEI3,  QZXJ.  AID  MteTte  j 
OutopMkhiMit,  Hf.  SIS  pp.  (f.  S.  Air  Voroi  tnulitioM  tnllikli  u 
•>*  CTS  SO- 13132  oover  pp,  10-814  and  p*.  311-812,  respectively. ) 


IBMW, 

0V8  86-13181  i 


This  book  l>  a  reference  tozt  on  fuels  aaft  lubricants.  A  ratbar  extensive  section 
(pp.  315-612)  on  Jet  aviation  fuala  treats  atata  of  the  art  (1987)  specifications  ate 
problems  In  aanufaetura,  uaa  and  handling  and  atoraga  o t  Jet  fuala  for  aubaonle  aonaralal 
alroraft  and  low  Naoh  nuabar  tuparaonlo  military  alroraft.  Projections  of  future  .re¬ 
quirements  ara  dlsoussed,  but  this  dlaouaalon  daala  primarily  with  auoh  problaar  as 
imploring  tharaal  stability,  lno pausing  tha  Toluaatrlo  boat  of  coofcustlon  and  rata  of 
oosd<ustlon  and  laproving  existing  standards  with  ragard  to  corrosion,  icing,  and  fraaalng 
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Pfipok,  K.  K.  and  Senenldo,  Ya.  0.,  Ids.,  MOTOR,  JIT,  AID  ROCBT  PUEL3;  4th  ad..  Nosoow 
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i*  tha  fourth  edition,  ravlaad  and  enlarged,  of  tha  original  book  publlahad  In 
1J5?*4  Th*kltr«*  “ount  n«w  nstarlal  lnoludad,  tha  adltors  ballava,  Justifies  oon- 
sldarlng  It  an  sntlrsly  naw  book,  it  daals  with  tha  physical,  ohaaloal,  and  sarvloa 
propartias  of  propellants  and  fuala  for  aircraft  piston  anginas,  turbojata,  ramjets, 

BtatlonarP  turbines,  and  bbllara.  m  addltloTt?ctebus- PX 
tlon  problaas,  • cuss Ions  of  corrosion,  oarbon  deposits,  and  residue  formation  ara 

lnoludad.  Rafaranoas  follow  each  ohaptar. 
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Pappas,  0.  C.  and  Okuno,  A.  MEASUREMENT  Of  HEAT  TRAXS9BR  AMD  RECOVERY  PACT®  Op  A 
C0MPR1SSIBI*  TDRBUiarr  boundary  layer  cm  a  SHARP  COMB  WlS^(?oSdljIoSS  Vs 
Rational  Aaronautlos  and  Space  Administration,  TH  D-2230,  April  1264.  S3  pp. 


“VC07*Py  tanparaturaa  of  tha  turbulent  boundary  layer  with 
foreign- gas  injeotlon  of  helium,  air,  and  freon-12  (CCl,f, )  wars  measured  on  e  porous 

8,67»  •***  *«d  in  a  Reynolds  nuabar  range  of  1  to 

L  ao1Mre.!J*^*mtrirtn,f*r  ooam°lantB  ••"•MUlf  show  a  substantial  deoreaae  of  up 
aff!?ti!In!»  £°?h  **r°- injection  value  for  all  Injection  gases  and  the  relative 
effectiveness  of  tha  gases  Is  In  aocord  with  theory.  The  reoovery  temperature  (wall 
tanperature  for  sero  hast  transfer  to  tha  wall)  at  M  »  0.7,  f  orheliualnJecticn  ln- 
oraaaas  with  injection  to  a  value  greater  than  the  total  stress  tanperature  and  then 

i!«m****  with  ln°r*ft,#d  inJ*°tion.  At  the  two  higher  Mach  nunbera,  for  all  the  ln- 
Jeotlon  gases  teated,  the  reoovery  temperature  first  dacraasaa  with  Injection  then  In- 

?£*aI?V°4.V?1?*,.WhlCh  Ctn  b*  *r#at#r  than  the  total  tanperature  of  the  stress,  for 
#  injection  rates  at  Maoh  number  4.35  the  heat  transferred  to  the  wall  can  In¬ 

crease  with  Increased  Injeotion.  Tha  heat-transfer  coefficient  ratios  are  In  general 

agreement  wlth  the  Rubesln  theory  heat- transfer  predictions  for  Naoh  numbers  from  0  to 
4.35. 
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PatUnt,  J.  1.  and  Slebland,  I.  MM  VAUM8  OF  TB  YXf008OT&fM{  T»P«TTT  AM)  MM  emmemer 
CCMWCTIVXrY  FOR  PREMIUM  CRAEB  KEROSEMB  (ALADDIN  PIMC),  9t.  Brit.  Explosives  ItSSSBOh 

•■tabllahMt,  Taohnloal  memorandum  13^/59,  July  1963.  •  pp.  _ 


8 

A  study  has  been  aads  of  ths  vlsooslty,  dsnslty  and  thermal  conductivity  of  premlua  4twt  *td f 
grad*  ksrosans  (Aladdin  Fink),  In  the  first  lnstanoa  between  20*  and  100*0  and  at  atmoe-  Is*  fc 
phsrlo  prsssurs.  Simple  aquations  for  ths  temperature  dapandanoa  of  tha  above  quantl*  ‘ 

tlas  vara  found,  which  corrals  tad  tha  experimental  data  wall  and  vhloh  appear  suitable  . 
for  extrapolation  to  about  160*0  without  significant  loss  In  aoouraoy.  c  ?.  m  . ,  , 

;*  1  ;  ■*  ’f”  ■  1  v’  '**•*  ~*f*  V.XJUAiami  .  •'JMWjBJt  r#w*>d4  tqgr 
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Paushkln,  Y.M.,  THS  OHBMZOAL  COMPOSITION  AMD  PROPERTIES  OF  FUELS  FOR  JBT  TR0FUL8ZQR. 
Maw  York,  Maoalllan,  1063. 


o 


Saotlon  ona,  pp.  19-200,  deals  with  "Fuels  for  Aero-Jet  Engines”  and  oorars  tha  following 
subjects  t  .  -«tj  v  . 

1*  General  Information  on  Aero-Jet  Erurlnas. 


1*  General  Information  on  Aero- Jet  Engines. 

2.  Hydrocarbon  0 opposition  and  Fhysloo-Ohaaloal  Properties  of  Crude  Petroleum  for 
Production  of  Jet  Propulsion  Fuels. 

3.  General  Characteristics  of  Turbojet  Fuels. 

4.  Hydrocarbon  Composition  and  Calorific  Value  of  Jet  Propulsion  Fuels. 

6.  Inorganic  and  Blemanto-Organio  Substances,  and  Their  Possible  Use  as  Fuels. 

6.  Completeness  of  Combustion  of  Fuels  and  Carbon  Formation  in  Aerojet  Engines. 

7.  Starting  Properties  of  Jet  Propulsion  Fuels. 

8.  Flame  Vilooity  and  Combustion  Stability  of  Jet  Propulsion  Fuels. 


i 


.  * 
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Paushkin,  Ya.  M.,  Masltov*.  F.  H.,  and  Birashev,  M.  V.,  CHEMICAL  STRUCTURE  AM)  EFFICIENCY 
OF  ANTIOXIDANTS  FOR  MOTOR  FUELS.  Xsvestiya  Vysshilch  Uohebnykh  Zavedenil.  Reft  1  Gas, 
1959.  no.  3.  67-73.  (0A,  54.  abstr.  13619  h,  I960). 


4 


Results  of  an  intensive  study  of  antioxidants  based  on  their  action  on  the  test  fuel 
T-l,  with  speoial  reference  to  the  substituted  aminophenols,  are  plotted  and  tabulated. 
Lengthening  of  the  alkyl  side  chain  raised  the  effectiveness  of  the  additive.  The  best 
antioxidant  of  those  studied  was  2-smino-4-tert-amylphenol  whloh,  in  the  presence  of  Ou, 
reduced  the  emount  of  sediment  to  <one -third  that  for  the  untreated  fuel,  i  In  general, 
synthetic  aminophenols  possess  high  antioxidant  efficiency  for  leaded  and  oraoked  gaso¬ 
lines  and  other  reactive  fuels,  and  their  presenoe  reduces  significantly  the  formation 
of  insoluble  deposits.  di  >  ;» 
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Faushkln,  lit.  M.  *  Sychev,  R.  Vishnyakova,  T.  F., 

COMICAL  COMPOSITION  AMD  ADDBIVIS  OH  THB  OOMKJBYXOM  CM  RMLg  XI  MAOIXCM  MOTORS.  IV* 
293*314  In:  "Nsshvusovskoe  Soveshchaniye  po  Xhlmil  leftl,  1966.  Sbornik  Trudy" 

Kosoow,  Isdatelstvo  Noskovskogo  Unlverslteta,  UJ£.  (OA,  55,  abstr.  16903b). 

Tha  requirements  fop  fuals  for  rwitlca  aoton  are  dismissed,  and  a  laboratory  mppsratus 
for  studying  the  combustion  of  liquid  fuals  la  dasarlbad.  fha  completeness  of  oemfcustlon 
daoraasad  and  tba  amount  of  carbon  dapoalt  lnoraaaad  with  Inoraaalng  aromatlo  aontant  of 
liquid  hydrocarbons  burned  in  air.  A  laboratory  apparatus  for  determining  the  time  and 
taaparatura  for  spontaneous  Ignition  of  organlo  compounds  with  931  HIO,  is  daaoribad,  and 
results  are  given  with  hydrocarbons,  furfuryl  aloohol,  and  tt|l.  An  Ingllsh  translation 
of  this  artiola  la  available  as  U.S.  Air  fores,  ITD-TT-02-743/1  +  2  >  4.  (AD  292214). 


Faushkln,  Ta.  M, .  Vishnyakova.  T.  P.  and  Chernukhina,  V.  < 
HYDROCARBONS  TO  AROMATIC  HYDROCARBONS  WITH  A  CATALYST  CGI 
Xsvestiya  Vfsshikh  Cunebnykh  Zavadanil,  Haft  i  Gas,  1901 

227 9ld,  1901). 

o 

A  nickel  on  alumina  catalyst  was  aotlva  for  enhancing  an 
gasoline  fraction  (Russia)  from  e-80  to  25*200.  Tne  ca 
by  burning  In  air. 


(du  Pont),  MXCHANX8N  OF  ANTIOXIDANT  ACTIUi  IH  QA30LH1.  Industrial  and 
Istry,  48,  no.  10,  1881*4  (i960). 


A  review  is  presented  of  the  different  hypotheses  on  the  meohanlsa  of  antioxidant  action 
in  the  light  of  experimental  evidence  obtained  with  antioxidants  in  cracked  gasoline 
under  a  certain  set  of  conditions,  showing  'that  antioxidants  of  different  types  must 
function  In  different  ways.  A  mechanism  of  aut oxidation  of  gasoline  is  also  presented. 
The  efficiencies  of  the  antioxidants  were  determined  in  thermally  cracked  gasoline  by 
the  oxygen  bomb  induction  period  method  (A3TM  1^525-49) ,  at  100<C  and  7  atmospheres  of 
oxygen  pressure,  and  expressed  as  molar  efficiencies  relative  to  N,H,*di(sec-butyl)-p* 
phenylenedlamlne ,  which  is  arbitrarily  classified  as  1000  efficient. 
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Ft  11  ini,  V.  S.  (0.  S.  Maval  Research  Laboratory),  MTUULM  IKIOOWT3  W 


FLIGHT  VKHICIZS.  Journal  of  Metals,  If,  952-63  (i960) 


wm 


Tim  oopor  surveys  the  factors  that  determine  tha  aatarlals  requlrsasnts  for  alrfraaa  and 
propulsion  covenants  of  hypersonic  flight  vehicles.  *e**reture  limits  of 
naterlals  ara  given,  and  various  types  of  oonstruotlon  for  protaction  a*inst  transiaet 
and  steady-state  aerodynamic  heating  ara  desoribed  and  oespared.  Cooling  of  roolcat  motors 
is  dlsoussad.  .  ^ 
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Fanner.  S.  S.  (California  Inatltuta  of  *achnolo*r),  CQMOSTV*  US  FftONlUai  HUUIO*.  gjg 
Chemical  and  tnglnaarlnc  Ian.  «1.  no.  S.  74-tO  (1852). 

o  t  9 

3 

Tha  papar  is  a  genaral  review  of  currant  work  in  coSbustion  rasaaroh.  A  substantial 
section  is  devoted  to  tha  raviaw  of  suparsonic  combustion  for  hypersonic  ramjets. 
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Pannar,  S.  S.  and  Mullins,  B.  P..  Ids..  EXPLOSIONS,  DEOMATIONS,  FIAMMBIi  pT  AMD 
IGNITION.  Maw  York,  Perganon,  1959,  287  pp.  (Morth  Atlantic  Treaty  Organisation. 

AQARDograph  Mo.  31). 

' 

'  -xha  book  prrides  a  susmary  of  raoant  advances  relating  to  explosions,  detonation, 
flasmabllUy  and  ignition.  Tha  aajor  portions  of  tha  book  deal  with  questions  of 
flamaablllty  and  ignition  which  tha  two  authors  have  dlsoussad  from  different  viewpoints, 
tha  one  analytical,  tho  other  sami-empirical  and  practical.  Of  particular  interest  is 
the  saotion  dealing  with  high  temperature  ignition  delay -data. 


Pennsylvania  State  Pnlvorslty,  Petroleum  Refining  Laberetery,  Imilli  # 
PREDICTING  UPGR  IIH31TH8  Of  HJU  HKliOCilBOH.  homylnnli  sttU  Thlrtri 
Department  of  Chemical  Engineering,  Roport  Ho.  Afl-6-64,  April  1—4.  —  +  ) 


Shis  evaluation  was  undertaken  to  determine  which  o f  the  amny  methods  for  istlaetliw 
vapor  densities  is  most  suitable  for  the  API  feehnleal  Data  Book.  Althea*  aoearaev  in 
representing  the  available  literature  data  for  hydrocarbons  j*  the  primary  criterion, 
the  selected  method  should  also  be  Internally  consistent  with  nsthods  for  predicting  the 
effect  of  pressure  on  mich  properties  as  enthalpy  and  beat  capacity.  Two  tabular  com¬ 
pressibility  factor  nsthods  and  three  equations  of  state  were  evaluated.  She  ntnr 
nethod  was  aore  suitable  for  desk  calculations  than  the  other  tabular  method  (Xgderaen) 
that  was  evaluated.  The  Hirschf elder -huehler-NcOee- Sutton  equation  of  atate  Is  of  ccm- 
parable  accuracy  in  the  homogeneous  region,  but  very  poor  for  saturated  vapor  dsns  It  lee. 
The  generalised  Hartin-Hou  equation  Is  the  best  available  method  for  saturated  vapor 
densities,  but  Is  not  accurate  In  the  homogeneous  region  at  moderate  and  high  vapor  den¬ 
sities.  The  Benedict -Webb- Rub  in  eouatlon  accurate!*  reureuente  ««■ 


Perchonok,  I. , (Narquardt),  PERFORMANCE  KVALlATIOff  OP  RAMJET  PROPELLANTS 
Pennsr,  s.  S.  and  Ducams,  J.,  ode.,  "The  Chemistry  of  Propellants}  a  i 
by  the  AOARD  Combustion  and  Propulsion  Panel,  Paris,  Prance,  June  8-12, 
Pergamon,  i960. 

The  performance  of  solid  and  liquid  ranjet  propellants  Is  eurveyed.  Tfci 
dared  include  hydrocarbons,  metals,  slurries,  boren  oonpounds,  **7* 
Combustion  properties  and  some  physloal  properties  are  tabulated,  and  tl 
capacities  of  seme  potential  fuels  are  given.  Engine  ooollng  requlresm 
state  flight  at  M  ■  6  Is  Implied. 


pp.  363-395  in* 
mtihg  organised 
959*.  Oxford, 


Perel,  J.M.,  RESEARCH  AMD  EKVELOPHEMT  CM  THE  COPPER  COKl'AXIHATIOU  OP  JP-8  PURL  BY  90-10 
AMD  70-30  COPPER-MICOL  ALLOYS,  O.S.  Navy,  Mew  York  Naval  Shipyard,  Material 
Laboratory,  Pinal  Raport,  Lab,  Project  5319-29,  Novenber  1957.  20+  pp.  (AD  156659). 


Slngla  and  two  phase  Immersions,  using  JP-5  fuel  and  sea  water,  wars  conducted  to 
evaluate  the  factors  affecting  the  rate  end  extent  or  copper  contamination  of  the  fuel 
by  70-30  end  90  i0  copper-nickel  alloys.  The  70-30  alloy  exhibited  the  greater 
resistance  to  corrosion  by  fuel  an sea  watar.  Pros  naphthenic  mold  produced  the 
greatest  contamination  of  the  fuel,  and  nullified  the  .Inhibiting  effect  of  Santolone 
"c"  In  two  phase  systems.  Copper  was  assayed  spectrophotometrically  with  Heocuprolne 
as  oolor  rtagsnt. 
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AHD^EXPLOSION  MZARD3’op'pu®‘^HICI£tCOMBli^'rai£3U'  “i  !”?£  f  ,,ln*')•  RCTIEW  0P  yiRE 
Supplant  3,  contract  BO  33(616i!“.“  S  ^  p^f*  Alr  FOrC‘-  *“  1,1  61-2’8- 

u“tun°cf  Jour^^Hir^*^o‘~n'»L*rln*nt  *!  ±nhlbltlon  <*  «*••<«•  Catenation, 
halogenated  hydrocarbons  The  haLM^^T168'  flafflmal,llitJr  characteristic  a  of 
•ffective  inhib  i  t  or  a  of  *ga  ae  oua^hy  dr  oien*  orv^f1*  a^bon®  «*  appear  to  be  particularly 
methane  and  hydrogen  were  found  to  h»S«  °fllf®*n  <1®tonatlona  Combustibles  such  aa 

weight  basis/  CryogenjrmSeJ  oJ  aoMd^J0  ^  ?flogenated  ^carbons  on  a 

0.5  ounce  projectiles  moving  at  speeds  as  l^fa"^!!)  ft/wc  Can  b*  lgnlted  by 

ssss;  m  tb,‘ 

temperatures,  com.  arTm^.'  J“  -  «*-* 
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£  “•^-.Chromium  c.t.lyat  va. 

belonged  kinetically  to  the  class  of  Bhown  that  the  dehydrogenation 

products  and  was  well  described  by  A  V  Frost i I  ron8J^  r«tarded  by  the  decomposition 
under  condition,  of  continue  now  *qU1“°n  tm  »°nomol.cul«-  reaction. 

exception  of  2,2-dlm.t^lbuZe)  ^d  u  , “™  m  of  th*  »l*an.  (»ltfc  th. 

dehydrogenation.  ^  had  little  Influence  on  the  velocity  of  the 
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Potrov,  A.  A.,  KINETICS  Of  THE  DEHYDROGENATION  Of  C* —  C*  AIMES'  OH  AH  ALOKECUM-CHROMIDN 
CATALYST.  Petroleum  Chemistry  USSR,  1,  506-13  (1062). 


The  kinetic  levs  of  the  dehydrogenation  of  Cg—  0$  alkanes  of  various  structures  on  a 
chrooia  on  alumina  catalyst  at  490*  were  investigated.  It  was  found  that  the  kinetics  of 
the  dehydrogenation  of  the  alkanes  obeys  the  laws  of  reactions  strongly  hindered  by  the 
decomposition  products  and  are  well  described  by  A.  V.  frost's  equation,  for  hydrocarbons 
having  more  than  six  carbon  atoms  in  the  main  chair*  the  rate  of  the  dehydrogenation  re¬ 
action  does  not  greatly  depend  on  the  molecular  weight  and  structure  of  the  initial  hydro¬ 
carbon  (with  the  exception  of  gem-dlsubstltuted  hydrocarbons).  The  maximum  concentration 
of  unsaturated  hydrocarbons  in  the  catalysate  in  this  case  is  30-35^.  In  an  investigation 
of  the  kinetics  of  the  dehydrogenation  of  alkanes  in  admixture  with  nitrogen,  hydrogen, 
benzene,  and  olefins,  it  was  found  tliat  dilution  of  the  initial  hydrocarbons  with  nitrogen 
or  benzene  does  not  affect  the  rate  of  dehydrogenation,  while  dilution  with  hydrogen  and, 
particularly,  with  olefins  sharply  decreases  the  rate  of  formation  of  unsaturated  hydro¬ 
carbons. 


Petukhov,  B.  S.,  Xrasnoschekov,  E.  A.  and  Protopuf.iv,  y.  s.,  AH  INVESTIGATION  OP  HEAT 
TRANSFER  TO  FLUIDS  PLOWING  IN  PIPES  UNDER  SUPERCRITICAL  CONDITIONS,  pp.  669-78  in: 
"International  Heat  Transfer  Conference,  1961.  Papers,  Part  III,  Section  A."  New  York, 
American  Society  of  Mechanical  Engineers,  1961. 


The  results  of  experimental  investigations  reveal  that  for  small  wall-to-fluid  bulk 
temperature  differences  lojal  heat  transfer  in  the  supercritical  region  is  correlated  with 
good  approximation  by  well-known  equation/;  valid  at  constant  physical  properties.  When 
the  temperature  differences  are  large  the  heat  transfen  rate  depends  essentially  on  the 
character  of  the  transverse  variation  of  specific  heat,  thermal  conductivity  and  viscosity. 
A  correlation  of  the  available  experimental  data  on  heat  transfer  to  carbon  dioxide  and 
water  in  the  supercritical  region  is  proposed.  For  small  variations  in  fluid  physical 
properties  this  equation  reduces  to  one  valid  for  constant  physical  properties. 


Phillips,  D.  0.  and  Uhterberg,  W.  (Marquardt  Corp)f  All  INVESTIGATION  OP  HIGH-SPEED 
HYDROCARBON-AIR  MIXTURE  IGNITION  BEHIND  BLUFF  BODIES.  Pyrodynamics,  1,  4l-6o,  (1964). 


A  systematic  investigation  of  the  factors  controlling  ignition  of  flowing  uniform 
hydrocarbon-air  mixtures  was  made  in  a  six-inch  pipe.  Cylindrical  center  bodies  with 
re-entrant  aft  cavities  containing  the  igniter  were  used  for  bluff-body  flame  Stabili¬ 
zation.  Lean  and  rich  ignition  limits  were  measured  for  variations  in  mixture  velocity 
(250  ft/sec  to  sonic  at  1400  ft/sec  maximum),  temperature  (60  to  500*P)  and  pressure 
(4  to  6o->psia){  igniter  type  (spark  or  flare),  location,  and  energy;  and  bluff -body 
geometry.  Some  800  data  points  were  correlated  by  a  single  parameter  containing  all 
variables.  The  parameter  obtained  successfully  correlated  the  ignition  limits  of  large 
ramjet  engines  with  bluff -body  flameholders.  It  should  also  be  applicable  to  other 
high-speed,  continuous-flow  combustion  systems.  Including  the  case  of  partially  pre- 
bumed  fuel-air  mixtures.  It  was  found  that  the  Ignition  range  was  narrowed  markedly 
when  the  flow  in  the  annulus  surrounding  the  centerbody  became  sonic  and  expanded 
supersonically  to  the  full  pipe  diameter. 
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Pierotti,  R  A.  { Georgia  Institute  of  Technology),  THE  SOLUBILITY  07  OASES  IX  LIQUIDS 
Journal  of  Physical  Chemietry,  62,  no.  9,  1840-6  ( 1963 ) . 


heat  of  solution,  and  partial  molar  volume  of  a  number  of  simple  gases 
?  ^8Jnethane)  1X1  benzen*»  carbon  tetrachloride,  and  liquid  argon  were  accurately 

?1959)-#32m£  by.R#1,B  •*  ftl‘  CJ-  Chem.  Phys.  31:369^ 

to  int-.rod.m*  i  a  *  an<^  33:1379  (1960)  for  calculating  the  reversible  work  required 

«l££e„  1,160  a  nuld*  The  “thod  wa“  used  to  determinant  he 0<1 

•  *f*venb  interaction  energy  from  a  single  measurement  of  gas  solubility  Probabiv 
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P  loaner,  V.  end  Via  lie  a  ou,  A.  C.,  KX  INFLUENCE  Of  MB  PBBEJOCBDIICAL  CHARACTERISTICS  OP 
THE  PU EL  OH  THE  TURBOREACTOR  MOTOR.  Academia  Republic 11  Popular#  Roolne,  Inatltutul  de 
Energetic#,  Studll  ai  Cercetarl  de  Energetic#,  10,  229-43  (I960).  (OA,  ££,  88l0g). 

A  study  of  the  physicochemical  character  of  aircraft  turboootor  fuel#  haa  shown  that  the 
fuels  oust  satisfy  the  requirements  of  various  aircrafts.  It  la  necessary  to  rigorously 
select  the  crude  oils  to  obtain  constant-quality  fuels.  It  Is  also  necessary  to  obtain 
fuels  of  .high  specific  weight  and  caloric  potential  to  lnerease  the  flight  span.  For 
motors  of  high-speed  aircrafts,  the  problem  of  thermal  stability  Is  raised  and  partial 
solutions  are  given.  The  turbomotor  fuel  must  be  considered  from  the  viewpoint  of  the 
character  of  the  motor  used. 


Fines,  H.  and  Benoy,  0.  (Northwestern  University),  ALUMINA:  CATALYST  AND  SUPPORT.  II. 
HYDROISOMERIZATION  AND  AROMAT IZATI ON  07  HYDROCARBONS  IN  THE  PRESENCE  OP  MOLYBDBNA-ALUMIHA 
CATALYSTS.  EFFECT  OF  ALUMINAS.  American  Chemical  Society.  Journal,  82,  2483-7  (1960). 

The  catalytic  effect  of  molybdena-alumina  catalyst#  having  aluminas  of  Increasing  acid 
character  was  studied  using  n-octane,  methylcyclopentane,  cyclohexane,  1,2-  and  1,4-dl- 
methylcyclohexane  and  ethylcyclohexane  as  model  hydrocarbons.  In  each  case  It  was  noticed 
that  with  Increasing  acidity  of  the  alumina  the  extent  of  hydrolsooerlzation  increases. 

The  hydrolsomerlzatlon  of  1, 2-dlmethyl-C1^ -cyclohexane  was  studied.  Ethylcyclohexane  upon 
hydroisomerization  yielded  n-propylcyclopentane  as  the  principal  single  hydrocarbon.  The 
mechanism  of  hydrolsomerlzatlon  Is  discussed. 
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Pines,  H.  and  Chen,  C.  T.  (Northwestern  University),  ALUMINA t  CATALYST  AND  SUPPORT.  IV. 
ARCHATIZATION  AND  DEHYDROISOMERIZATION  OP  1 , 1 -DIM ETHYLCYCLOHEXANE ,  4,4-DIMETHYLCYCLOHEXENB 
AND  OP  METHYLCYCLOHEPTANE  OVER  CKROMIA* ALUMINA  CATALYSTS.  American  Chemical  Society. 
Journal,  82,  3562-6  (i960) . 

The  aromatlzatlon  of  1,1-dlmethylcyolohexane  (I),  4,4-dlmethylcyclohexene  (11)  and  of 
methylcycloheptane  over  chromla  and  chromla-alumlna  catalyst  having  different  intrinsic 
acidities  was  studied.  It  was  found  that  chromla  alone  is  a  dual  function  catalyst, 
and  has  both  dehydrogenation' and  isomerization  properties.  In  the  presence  of  this  cata¬ 
lyst  compounds  I  and  II  on  aromatlzatlon  yield  toluene,  xylenes  and  ethylbenzene.  When  a 
catalyst  prepared  from  alumina  of  low  intrinsic  acidity  was  used,  only  toluene  was  pro¬ 
duced.  The  effect  of  the  various  catalysts  upon  the  aromatlzatlon  of  methylcycloheptane 
also  was  studied.  The  dehydrblsomerlzatlon  reaction  is  Interpreted  as  deriving  from  the 
acidic  character  of  the  catalyst. 


,  V 


Pln«»,  H. ,  end  Chen,  C.  T.  (Northwestern  University),  ALUMXMAt  CATALYST  AMS  flDFPOfff. 
m.  AR0MAT1*ATI0M  OF  n-HEPTAHE-l-C14  OVER  CHROMIA- ALUHIMA  CATALYSTS.  Jourrml  of 
Organic  Chemistry,  26,  1067-61  (1061). 

The  aromatization  of  n-heptane-l-C14  oyer  chromic  and  chromia- alumina  catalysts  having 
different  intrinsic  acidities  was  studied.  The  catalysts  exhibited  specific  activity 
decrease  patterns  and  the  C14  distribution . in  the  product  toluene  was  found  to  depend 
on  the  nature  of  the  catalysts  and  change  with  tine.  The  results  wer*  interpreted 
oy  mechanisms  involving  five-,  six*,  and  seven- nembe red  ring  intermediates  of  which 
the  relative  contributions  depend  on  the  nature  of  the  catalyst  and  change  of  time. 
Cycloheptane  was  aromatized  over  chromla-alumlna  catalysts  in  good  yields.  F  '-vl- 
cyclopentane  was  aromatized  over  chromla-alumlna  catalyst  having  high  intrlnsi 

acidity  but  not  over  chromla-alumlna  catalyst  in  which  the  alumina  had  low  intrinsic 
acidity. 


*  i 
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Pines,  H.  and  Chen,  C.  T.,  AHJMINA:  CATALYST  AMD  SUPPORT.  VIII.  AROMATIZATZON  OF 
n-OCTANE-l-CU  AMD  OP  CYCLO-OOTABE  OVER  CHROKXA-ALOKDIA  CATALYSTS,  pp.  367-87  in: 
International  Congress  of  Catalysis  (2nd),  July  1960,  Paris.  Proceedings,  vol.  1* 
Paris,  Editions  Technip,  1961.  '  ' 


n-Octane-CM  and  cyclo-octane  were  aromatized  over  chromia,  chromia- on- alumina  with  weak 
acidity  and  chromia- On- alumina  with  stronger  acidity  at  600*C  and  1  atmosphere  pressure. 
The  results  suggested  that  the  dehydrocycllzatlon  of  n- octane  may  Involve  five-,  six- 
seven-,  and  eight -membered  ring  intermediates.  The  C*4  distribution  pattern  indicated 
larger  ring  intermediates  with  chromia  on  the  less  acidic  alumina 


Pines,  H.  and  Chen,  C.  T.  (Morthwestern  University),  STUDIES  IX  THE  TERPEME  SERIES  XXX 
THERMAL  REACTIONS  OF  6-ETHYL-  AMD  OF  4.6-  AMD  5 
Chemical  Society,  Journal,  8|,  928-32  (1969). 


f'^hyv'„a?d  *  ndjct!fre  ot  4»5-  6, 6-dlmethyl-l,  3-cyolohexadienes  were  synthesized  and 
subjected  to  thermal  reactions  over  quartz  chips  at  400-600*  and  at  atmospheric  pressure. 
The  dienes  underwent  extensive  endocyclic  double  bond  migration  at  400*.  However,  like 

al,°  utuUrw#nt  B>»letal  isomerization  at  460-600* 
./a™  ^J^®®  f  ®thy1"'  1*2“  1,4-dlmethyl-cyclohexadienes,  accompanying  some  crack¬ 
ing  and  dehydrogenation.  The  1,3-dimethyl  isomers  were  not  found  in  the  thermal  reaction 

^tantilted  Previously  Proposed  biallyl  biradical  mechanism  has  been  further  sub- 


«4V 


pin**,  h.  and  Csicsory,  8.  M. ,  (Northwestern  University),  AX0KXXA:  CATALYST  AMD  SUPPORT 
XIV.  DEHYDROGENATION,  DEHYDROCYCLIZATIOM  AMD  XSOBRIZATIOB  Of  C*-  AMD  C, -HIDROCANMBS 
OVER  CHROWA-ALOHIMA  CATALYSTS.  American  Chemical  Society,  Journal,  84,  292-7  (1982). 


Alumina  par  aa  hai  Intrinsic  acidic  properties  which  Influences  the  reactions  of  hydro¬ 
carbons  over  chromia-alualna  catalysts.  Catalysts  containing  alumina  made  from  aluminum 
lsopropoxlde  have  relatively  strong  acidic  sites.  Extensive  cationic  Isomerisation  and 
polymerisation  of  the  dehydrogenation  products  of  n-pentane,  n- hexane,  methylpentanes  and 
methylcyclopentane  were  observed  over  this  catalyst.  Dehydrogenation  and  defaydrocydl* 
cation  proceed  without  appreciable  Isomerisation  and  polymerisation  over  c hr o ala- alumina 
where  the  alumina  was  obtained  from  potassium  aluminate.  The  reaction  product  of  n-hexane 
dehydrogenation  over  this  non- acidic  catalyst  contained  62  mole  %  bensene  vs.  13  sal#  % 
over  the  acidic  chromla-alumina  catalyst.  In  casa  of  2-  and  3-methylpentana  and  methyl- 
cyclopentane  the  reeulte  were  reversed:  the  yields  of  benzene  obtained  from  the  acidic 
catalyat  were  higher. 


Pines,  H. ,  Ooetschel,  C.  T.  and  Calc ^ery,  S.  M.  (Northwestern  University ),  AIAJMINAi 
CATALYST  AMD  SUPPORT.  XX.  ARCMATIZATIcN  OP  n- OCTANE- 4-C 14  OVER  CHROMIA-AUJMINA  CATALYST. 
CONTRIBUTION  TO  THE  MECHANISM  OP  AROKATI2ATION .  Journal  of  Organic  Chemistry.  28,  no.  10. 
2713-16  (1963). 


The  aromatlsatlon  of  n-octane-4-C14  over  c hr oo la-alumina  catalyat  was  Investigated  In 
order  to  demonstrate  that  cyclooctane  adsorbed  species  participates  in  the  aromatlsatlon 
reaction.  Only  a  C,-ring  Intermediate  will  lead  to  ethylbenzene  having  a  labeled  ethyl 
group  in  the  a-  and  e-position.  The  present  study  provides  evidence  that  at  least  30% 
of  the  ethyloensene  produced  at  the  beginning  of  the  reaction  proceeds  via  a  1,8-rlng 
closure.  The  radioactivity  distribution  In  the  m-  and  p-xylene  Is  in  agreement  with  the 
proposed  mechanism  suggesting  the  participation  of  1,7-  and  1,8-rlng  In  the  transition 

state . 


Pines,  H.  and  Greenlee,  T.  W.  (Northwestern  University),  AHJMINA:  CATALYST  AND  SUPPORT. 
VI.  AROMATIZATION  OP  1 , 1-DIMETHYLCYCLOHEXANE ,  METHYLCYCLOHEPTANE ,  AND  RELATED  HYDRO¬ 
CARBONS  OVER  PLATINUM-ALUMINA  CATALYSTS.  Journal  of  Organic  Chemistry,  26,  1062-7 
(1961). 


The  aromatlsatlon  of  1,1-dlmethyl cyclohexane  (I),  4,4-dimethylcyclohexene  (II),  methyl- 
cycloheptane  (III),  and  6 , 6-dinethylcyclohexadle ne  (IV)  over  platinum-alumina 
catalysts  has  been  investigated.  The  catalysts  were  prepared  by  impregnating  aluminas 
of  various  Intrinsic  acidities  with  a  solution  of  dinitrodiammine  platinum,  Pt( NH* .NO* )* . 
The  relative  acidities  of  the  aluminas  and  the  method  of  platinising  them  were  found 
to  have  a  profound  effect  on  the  composition  of  the  aromatized  product.  The  aroma- 
tlzatlon  of  I  and  II  was  accompanied  by  isomerization  and  the  extent  of  isomerisation 
could  be  related  to  the  lntrlnalc  acidity  of  the  alumina.  The  product  of  the  lsomeri- 
zatlon  was  mainly  o-xylane  admixed  with  m-  and  p-xylene  and  in  the  preaence  of  a 
catalyst  having  high  lntrlnalc  acidity,  alkylcyclopentanea  wera  also  produced.  The 
aromatlsatlon  of  methyl cycloheptane  formed  ethylbenzene  and  xylenes;  the  diatribution 
of  the  various  aromatic  compounds  depended  upon  the  acidity  of  the  alumina  used. 


243 


mm 

■  t 


* 


0728  0729 


P.*nes,  H.  and  Hoffman,  I.  WClAIXSt  Of  HTMOGUBOf  XMTOSATZOM.  Advance*  In 
Petroleum  Chemistry  end  Refining,  3,  127-31  (1300) . 


|j 

‘j 


Thermal  reaction*,  anionic  reaction*  and  cationic  r# action  leading  to  isrmarlratlifn  of 
hydrocarbon  molecule*  are  diacuaaed.  Numerous  example*  of  each  reaction  type  are  con¬ 
sidered  from  a  mechanism  point  of  view.  Over  127  reference*  are  cited. 


Pinkel,  I.  1.,  Serafini,  J.  S.  and  Oregg,  J.  L. ,  PRESSURE  DISTRIBUTION  AND  AERODYNAMIC 
COEFFICIENTS  ASSOCIATED  WITH  HEAT  ADDITION  TO  SUPERSONIC  WING.  U.  S.  National  Advisory 
Committee  for  Aeronautics,  Research  Memorandum  No.  E51  K26.  February  1952.  33  pp. 


I 


The  modifications  In  the  pressure  distributions  and  the  aerodynamic  coefficients  asso¬ 
ciated  with  additions  of  heat  to  the  two-dimensional  supersonic  lnvlscid  flow  field 
adjacent  to  the  lower  surface  of  a  5-percent-thickness  symmetrical  circular-are  wing 
are  presented  In  this  report.  The  pressure  distributions  are  obtained  by  the  use  of  a 
graphic  method  which  gives  the  two-dimensional  supersonic  lnvlscid  flow  field  obtained 
with  moderate  heat  addition.  The  variation  is  given  of  the  lift-drag  ratio  and  of  the 
aerodynamic  coefficients  of  lift,  drag,  and  moment  with  free  stream  Mach  number,  angle 
of  attack,  and  parameters  defining  extent  and  amount  of  heat  addition.  The  six  graphical 
solutions  used  in  this  study  included  Mach  numbers  of  3.0  and  6.0  and  angles  of  attack 
of  0°  and  2°. 


Pinns,  M.  L. ,  Olson,  W.  T.,  Barnett,  H.  C.,  and  Breitwieser,  R.,  NACA  RESEARCH  ON  SLURRY 
FUELS.  U.  S.  National  Advisory  Committee  for  Aeronautic*,  Report  1388,  1958.  24  pp. 


An  extensive  program  was  conducted  to  investigate  the  use  of  concentrated  slurries  of 
boron  and  magnesium  in  liquid  hydrocarbons  as  fuel*  for  afterburners  and  ramjet  engines  . 
Analytical  calculations  indicated  that  magnesium  fuel  would  give  greater  thrust  and 
that  boron  would  give  greater  range  than  are  obtained  from  Jet  hydrocarbon  fuel  alone. 

It  was  hoped  that  the  use  of  these  elements  in  slurry  form  would  permit  the  improvement 
•o  be  obtained  without  requiring  unconventional  fuel  systems  or  combustors.  Tests  in 
pipe- connected  combustors  of  various  designs  showed  that  slurried  magnesium  burned  very 
readily  even  under  conditions  where  Jet  hydrocarbon  fuel  itself  would  not  burn,  and  the 
expected  Improvement  in  thrust  was  obtained.  In  contrast,  the  boron  slurries  that  were 

prepared  were  more  difficult  to  burn  than  Jet  fuel,  and  formed  objectional  deposits  in 
the  combustor. 
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Plank,  C.  3.  and  fface.  D.  M.  (Socony  Mobil  Laboratories),  OOKB  FORMATION  AID  ITS  RELATXOV- 
SHIP  TO  CUMENE  CRACKING.  Industrial  and  Engineering  Chemistry,  47,  no.  11,  2374-9 
(1955 ) . 

Pure  cumene  was  cracked  (le alkylated)  over  ell lea- alumina  catalyata  with  essentially 
no  coking.  Coke  did  fora  and  the  reaction  was  Inhibited  by  oumene  hydroperoxide  (present 
In  cumene  charge)  or  by  decomposition  products  such  as  styrene  or  methylstyrene.  The 
decline  In  cracking  rate  with  coking  appears  to  be  due  to  competition  of  the  Inhibitor 
and  cumene  for  alsorptlon  sites,  rather  than  by  coke  deposition  on  adsorption  sites. 
Relative  adsorption  equilibrium  constants  of  strongly  adsorbed  compounds  (i.e..  Inhibi¬ 
tors)  wan  calculated  from  measurement  of  their  Inhibiting  effect  on  cumene  cracking. 


t 


Plattner,  C.  M.,  XB-70A'S  RESEARCH  ROLE  WILL  CONTRIBUTE  MACH  3 "PLIGHT  DATA  FOfl  SST 
DEVELOIMENT .  Aviation  Week  and  Space  Technology,  £0,  no.  20,  26-30  (1964) . 


This  article  gives  a  general  description  of  the  XB-70A.  The  construction,  configuration 
and  control  of  the  aircraft  are  discussed.  The  turbine  blades  are  air  cooled,  and  heat 
from  the  hydraulic,  oil  and  air  conditioning  systems  is  rejected  to  the  fuel  («TP-6). 

Heat  rejection  to  the  fuel  reachet  a  rate  of  about  30,000  Btu/min  at  maximum  cruise 
speed.  Approximately  4,000  lb  of  water  also  is  carried  as  a  heat  sink  substitute  for  use 
when  the  fuel  flow  rate  is  so  low,  or  the  fuel  temperature  is  so  high  that  it  Is  inade¬ 
quate  to  provide  a  sufficiently  large  heat  sink.  The  fuel  tanks  on  the  XB-70A  are  pressu¬ 
rized  with  nitrogen  gas  to  prevent  the  formation  of  a  potentially  explosive  air-fuel 
mixture  in  the  cells. 


Poisson-Qulnton,  P.  (O.N.E.R.A.  ),  PERSPECTIVES  SDR  L ‘AVION  DE  TRANSPORT  SUPERSONKJPE  • 
Technique  et  Science  Aeronautiques  et  Spatiales,  1962.  (May/June),  189-202, 


In  the  next  ten  years,  it  Is  probable  that  transport  aircraft  flying  between  2000  and 
3500  Km/hr.  will  have  come  Into  operation  on  at  least  aome  heavily  travelled  routes. 
The  new  technical  problems  of  such  aircraft  are  briefly  reviewed  before  describing  the 
economic  operational  and  human  aspects  of  supersonic  flight,  finally,  the  probable 
characteristics  of  actual  planes  are  envisaged;  the  long  range  Mach  2  carrier  end  the 
Intermediate  range  Mach  2  plane. 
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Folltelner,  J.  (Continental  QUj,  80 
Industrial  and  Engineering  Chealstry, 


Moscow,  Aviatsionnyy  Instltut.  Trudy 


together  with  complete  lists  of  specifications, 
nearest  corresponding  Western  fuels.  After  de 
n- types,  a  specification  of  a  new  Improved  fuel 


™l?Jl£ro,ml,lon  lAboratopy )  *  HEAT  transfer  to  fluids  in  the  region  of  the 
5MPERATURE.  Jet  Propulsion,  27,  776-83  (1957)  THE 
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Pi’ater,  C.  D.  and  Lagc,  R.  JL,  'THE  CTOHTCS  OP  TEE  CRAOCMO  QP 
CATALYSTS.  Advances  .In  Catalysis,  8,  293-339  (1956). 


CDBXE  BY  8HJCA-ALUHDIA 


An  extensive  study  of  the  kinetics  of  cumene  cracking  over  silica- altcnlna  catalysts  was 
carried  out  using  both  a  differential  and  an  Integral  reacts.  Dependence  of  reaction 
rate  on  pressure,  temperature  end  the  influence  of  inhibitors  on  reaction  rates  were 
determined.  Kinetics  of  coke  formation  and  types  of  coke  formed  from  both  cumene  and  gas 
oil  feec  stocks  were  studied.  Adsorption  constants  for  cumene,  reaction  products  and 
various  Inhibitors  were  calculated. 
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Predvoditelev,  A.  S. ,  ed.  QAS  DYNAMICS  AND  PHYSICS  OP  COMBUSTION.  Jerusalem,  Israel 
Program  for  Scientific  Translations,  1962.  168  pp.  (U.S.  National  Aeronautics  and 
Space  Administration.  NASA-TT-F-79) . 


The  book  consists  of  a  collection  of  papers  describing  work  (primarily  experimental) 
carried  out  in  the  Combustion  Physics  Laboratory  of  Institute  of  Energetics  of  the 
Academy  of  Sciences,  USSR.  Of  particular  interest  are  a  group  of  papers  :by 
L.  N.  Khitrin,  S.  A.  Gol'denberg,  I.  N.  Sundukov,  and  V.  S.  Peleven  dealing  with  pro¬ 
blems  of  turbulent  combustion  of  gaseous  mixtures.  These  deal  with  flame  fronts  in 
free  Jets,  combustion  behind  turbulent  flame  fronts,  and  propagation  of  turbulent 
flames  in  the  presence  of  high  flow  velocities. 


Price,  E.  A. ,  Howard,  P.  W.  and  Stallings,  :R  Ii. ,  Jr.,  HEAT  TRANSFER  MEASUREMENTS  ON  A 
FLAT  PLATE  AND  ATTACHED  KINS  AT  MACH  NUMBERS  OF  3.61  AND  4.44.  U.  S.  National 
Aeronautics  and  Space  Administration,  TN  D-2340,  June  1964.  ;S6  pp. 


Heating  distributions  were  obtained  on  three  fixed-sweep  fins  (12.87* )  -of  different 
leading-edge  diameters  partially  submerged  In  e  turbulent  boundary  layer,  as  well  as  on 
“the  flat-plate  surface  adjaoent  to  these  fins.  Heating  rates  were  also  obtained  on  a 
flat  plate  adjaoent  to  a  fin  at  sweep  angles  varying  from  0*  to  69*.  Heating  rates 
obtained  on  the  leading  edge  of  the  fins  outboard  of  the  sidewall  boundary-laytr  effects 
are  In  good  agreement  with  laminar  theory.  Maximum  stagnation-line  values  obtained  in 
the  region  eubjected  to  the  flow  of  the  turbulent  sidewall  boundary  layer  are  In  good 
agreement  with  turbulent  theory..  'The  tests  .were  -conducted  at  Reynolds  numbers  per  foot 
ranging  from  H.H  x  10*  to  4/2  a  l(r  . 
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Probert,  R,  P.  (National  Oas  Turbine  Establishment),  RAM- JETS .  Rb?al  Aeronautical 
Society.  Journal,  .62,  151-73  (March  1958). 


The  article  reviews  the  state  of  the  art  In  ramjet  development,  particularly  the 
work  of  the  NOTE  at  Pye stock.  It  Includes  a  discussion  of  combustion  chamber  cooling 
using  bleed  air  cooling.  "Calculations  on  cooling  are  always  depressing." 


Purnell,  J.  H.  and  Quinn,  C.  P. ,  (University  of  Cambridge),  THE  PYROLYSIS  OF  n-BUTANE. 
Royal  Society  (London).  Proceedings,  A270.  267-84  (1962). 


A  detailed  analytical  study  of  the  formation  of  the  products  of  the  pyrolysis  of  n- 
butane  in  the  temperature  range  420  to  530*C  and  at  initial  pressures  between  10  and 
150  mm  Hg  was  carried  out.  A  free-radical  mechanism  Incorporating  that  originally  pro¬ 
posed  by  Rice  was  shown  to  give  an  excellent  quantitative  account  of  the  reaction  occur¬ 
ring.  Rate  parameters  for  some  of  the  reactions  Involved  were  calculated.  The  unlmole- 
cular  decomposition  of  the  ethyl  radical  was  shown  to  be  In  its  pressure  dependent 
region  throughout  the  range  of  conditions  employed,  and  the  fall-off  of  the  rate 
constant  with  pressure  was  shown  to  be  well  described  by  the  classical  theory  of 
KAssel .  The  important  role  of  the  ethyl  radical  In  determining  the  kinetic  futures  of 
paraffin  pyrolyses  was  outlined. 


Purnell,  J.  H.  and  Quinn,  C.  P.  (University  of  Cambridge),  THE  ROLE  OP  SURFACES  XN  THE 
PYROLYSIS  OF  n-BUTANE.  Chemical  Soolety  (London).  Journal,  4128-32  (1961). 


The  effects  of  a  four-fold  change  of  the  surface! volume  ratio  (A/7)  of  the  reaction 
vessel  and  of  seven  types  of  surface  on  the  rate  of  pyrolysis  of  n- butane  has  been 
examined  by  gas-chromatographlc  product  analysis.  It  has  been  found  that,  up  to  8J(  con¬ 
version  of  n-butane,  Identical  and  reproduolble  rates  are  observed  at  all  values  of  A/7 
and  for  clean,  KCl-coated,  and  etched  Pyrex  vessels.  A  magnesium  perchlorate  coating 
leads  to  a  large  Initial  acceleration  of  rate,  probably  due  to  decoeiposltlon  of  the  per¬ 
chlorate  to  oxide;  when  this  is  complete  the  rate  is  less  than  with  the  other  types  of 
surface.  Conditioning  by  carbon  reduces  the  reaction  rate  considerably  and  the  effeot 
is  cumulative.  It  Is  concluded  that  in  clean,  KCl-coated,  and  etched  vessels  the  reac¬ 
tion  is  homogeneous,  but  that  is  magnesium  oxide  or  carbon-ooated  vessels  heterogeneous 
termination  processes  may  be  Important. 
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North  Atlantic ^eat^Or^niiitlin*  nSSs^OrS^oIS  MOT‘TEI!fBRA:roR*  JET  FACILITIES, 
ment,  Report  140,  July  1967.  13  pp.  **  P  or  *6ronautl®al  Research  and  Develop- 
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materials .  Of  the  Jets  described  one  la  els.nlilml  fl  re*etr°h  on  •tructures  and 

provides  stagnation  temperatures  ip  to  3000'P  one  la  I^olSlS*  f  *  ******  en«lne  “* 

nation  temperatures  up  to  4200*F,  one  is  a  4000*S%iI  engln#  and  Provides  stag- 

and  one  Is  an  electrlc-arc-heat.d  SI  J!  °  .f1  fet  U8lng  *  ceramlc  exchanger, 
«n  oA«ci;i  ic  arc-neated  jet  with  stagnation  temperatures  of  over  15  000*F 
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experimentally!*  TS*  S*  PyrolyBl8  of  have  been  examined 

pyrolysis  of  hydrocarbons,  the  dissociation*!* Slh00"*1^011*  oonmonly  U8ed  for  the 
order  process  of  velooity  constant  «thane  into  methyl  radicals  is  a  first- 
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A*E"  COMPARISON  OP  FLIGHT-MEASURED  AND  QALCUIATED  TOTBUIfflfT  HSAT 
TRANSm  ON  THE  X-16  AIRPLANE  AT  MACH  NUMBERS  PROM  2.5  TO  6.0  SW^iaTS^TAST 

SilssS^S^JuiSSSSi!8  "*  *****  A<W8tr8tlon'  ™  X-939,  March  1954.  REPORT 


robSrL«!!ZtJftn8ier  fcta  “ftsur#d  on  th*  X-16  airplane  in  a  flight  to  a  Mach  number  of 
?*?  P*«seated  and  compared  with  calculated  values.  Calculated  boundary- layer 
thicknesses  and  Mach  number  profiles  In  the  shear  layer  are  also  preslmted!  * 
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Radzhabli-Seidova,  H,  A.,  Khrotnov,  8.  I.,  Oitina,  R.  M.,  Belenkova,  E.  S.,  Treshchova,  1.0. 
and  Kasanskll,  B.  A.,  CATALYTIC  CONVERSIONS  OF  1, 1-DDCETHYLCYCLOHEXANB  AN D  1-METHYL- 
1  -ETHYLC YCLOHEXANE  IN  THE  PRESENCE  OF  AM  AI40CEMOSILICATE  CATALYST.  Journal  of  General 
Chemistry  (U.  S.  S.  R.),  29,  2179-84  ( 1969 ) .  5 

Oi 

The  conversions  of  1,1-dimethylcyclohexane  and  1-methyl-l-ethylcyclohexane  were  studied  w 
over  a  silica-alumina  catalyst  at  500*.  Under  these  reaction  conditions  alkyl  groups 
were  removed  from  the  quaternary  carbon  atom  in  the  ring;  hydrocracking,  methylatlon, 
aromatizatlon  and  isomerization  of  slx-membered  rings  Into  flve-membered  ones  also 
occurred.  The  main  conversion  products  were  aromatic  hydrocarbons,  while  paraffinic  and 
napthene  hydrocarbons  were  formed  to  a  lesser  extent. 


Ragozin,  N.  A.,  JET  PROPULSION  FUELS.  London,  Pergamon,  1961.  168  pp. 


Following  a  brief  Introduction  in  which  classes  of  engines  and  fuel  types  are  des¬ 
cribed  the  author  presents  a  critical  survey  of  the  current  situation  with  regard  to 
physical  and  chemical  properties  of  fuels  used  In  turbojet  and  turboprop  engines 
with  special  reference  to  the  USSR,  USA  and  Ot.  Br.  Specifications  end  standard  fuel¬ 
testing  methods  are  described  together  with  typical  fuel- test  data.  A  short  chapter 
on  fuels  for  supersonic  flight  speeds  deals  only  with  thermal  stability  and  vapor 
pressure  requirements. 


Rapoport,  I.  B.#  Nefedov,  B.  K.,  and  Grakhova,  S.  0.,  DEHYDROGENATION  OF  HIGHER  PARAFFIN 
HYDROCARBONS  OVER  CARBON  CATALYSTS.  Journal  of  Applied  Chemistry  (U.  S.  S.  R. ).  32,  1137- 
44  (1969).  ■**' 

With  activated  carbon  promoted  by  l-2£  Ifc  crli  salts  the  dehydrogenation  of  paraffin  hydro¬ 
carbons  containing  from  8  to  20  carbon  atoms  was  effected  at  460-510*0.  With  paraffin 
hydrocarbons  of  10-20  or  more  carbon  atoms  dehydrogenation  was  accompanied  by  cracking. 
The  unsaturated  hydrocarbons  formed  as  the  result  of  dehydrogenation  had  the  double  bond 
in  the  a-posltlon. 
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Raring,  R.H. ,  Freeman,  J.W. ,  Sehulty,  J.W.  and  Voarheea,  H.R.,  PROGRESS  REPORT  OF  THE 
NASA  SPECIAL  COMMITTEE  ON  MATERIALS  RESEARCH  FOR  SUPERSONIC  TRANSPORTS.  U.  S.  National 
Aeronautloe  and  Spaoe  Administration,  TH  D-1798,  May  IMS.  202  pp.  o 


Activities  of  the  NASA  Special  Committee  in  Materials  Researoh  for  Supersonic  Transports 
during  the  first  19  months  of  its  life  are  summarised.  Detailed  results  from  the  several 
investigations  of  sheet  materials  for  wings  and  fuselage  made  under  the  Committee  oog- 
nisance  are  presented.  Committee  recommendations  foe*  further  research  are  outlined. 


Raykov,  L  0..  HEATING  OF  AIRCRAFT  IN  FLIGHT.  Moscow,  Voyenisdat,  196? .  97  PP- 


m 


■ 


The  book  analyses  aerodynamic  heating  In  supersonic  aircraft  and  resultant  structural 
changes.  Sources  of  heating  are  studied,  and  data  on  new  materials  and  coatings  capable 
of  withstanding  Increased  temperature  loads  are  given,  along  with  problems  related  to 
structural  strength  at  high  temperatures. 


Reed.  R.  D.  and  Watts,  J.  D.,  SUN  AND  STRUCTURAL  TEMPERATURES  MEASURED  ON  THE  X-16 
AIRPLANE  DURINO  A  FLIGHT  TO  A  MACH  NUMBER  OF  3.3.  U.  S.  National  Aeronautics  and 
8pace  Administration,  TM  X-468,  January  1961.  23  pp. 


A  survey  of  skin  and  structural  temperatures  was  obtained  on  the  X-15  airplane  during,  a 
flight  to  a  Mach  number  of  3.3.  Fuselage,  wing,  horisontal-tail,  and  vertical-tail 
temperatures  are  presented  to  show  temperature  variations  on  the  external  surfaces  and 
temperature  differences  between  the  skin  and  internal  structure.  The  maximum  tempera¬ 
ture  recorded  was  440*F  on  an  unsupported  skin  area  on  the  lower  vertical  tail. 
Temperature  differences  of  400*F  were  recorded  between  the  external  skin  and  internal 
spar  webs  on  the  wing.  Local  external  temperature  differences  caused  by  the  heat-sink 
effect  of  the  supporting  structure  were  as  great  as  220*F.  Temperature- indicating 
paint  aided  in  identifying  the  location  of  areas  of  concentrated  heating  on  the  lower 
surface  of  the  wing.  No  heat  transfer  analysis  is  Included. 
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R«eeef  B.  A.  and  Graham,  R.  W.  (Purdua  University),  HEAT  TRANSFER  AND  7RX0TX0NAL 
PRESSURE  DROP  CHARACTERISTICS  OP  WHITE  7UMINO  NITRIC  ACID.  Jat  Propulsion,  24.  228-33 
236  (1954).  —  ' 


An  experimental  investigation  was  conducted  to  determine  the  heat  transfer  and  fluid 
friction  characteristics  of  white  fuming  nitric  acid  under  conditions  simulating  its  use 
in  regenerative  colling  of  »  rocket  motor.  Measurements  were  made  over  the  Reynolds 
Humber  »ange  from  55,000  to  220,000  and  for  heat  fluxes  from  0.13  to  1.4  Btu/in.*-sec. 
Tne  apparatus  used  a  24-inch  length  Haynes  Stellite  Alloy  25  tube  5/8-inch  O.D. , 

0. 043- inch  thick  as  the  test  section.  Electrical  heating  power  was  supplied  by  a  100 
kw  transformer  connected  to  the  ends  of  the  test  section.  This  work  was  sponsored  by 
the  NACA  under  Contract  NAw-6129  and  further  work  was  done  under  Contract  NAw-6286. 


Reid,  R.  C.,  and  Sobel,  J.  E.  (Massachusetts  Institute  of  Technology),  THE  ESTIMATION  OP 
SATURATED  LIQUID  HEAT  CAPACITIES  ABOVE  THE  BOILING  POINT.  Industrial  and  Engineering 

Chemistry,  56,  no.  6,  95  ( 1964 ) .  (Abstract  of  Research  Results  Service  Manusorlpt 
64-147.  17pp.) 


Watson's  equation  is  re-solved  by  using  a  three -parameter  law  of  corresponding  states. 
Volumetric  properties  of  gas  and  liquid  phases  are  assumed  to  be  functions  of  reduced 
temperature,  reduced  pressure,  and  critical  compressibility  factor.  The  tabulated 
thermodynamic  functions  of  Lydersen  et  al.  are  used  in  the  calculations. 


Reiman,  P.  A.  (Arthur  D.  Little),  INVESTIGATION  OP  PARAMETERS  APFECTINO  AIRCRAPT  AND 
MISSILES  FUEL  FILTRATION .  U.S.  Air  Force, WADD  TR  60-263,  Part  II,  Contract  AP  33(616) 
6386,  May  1961.  49  pp.  (AD  271466). 


The  feasibility  of  various  alternate  methods  of  removing  free  water,  dissolved  water  and 
solids  from  military  aviation  fuels  has  been  investigated.  Although  electrostatic  and 
centrifugal  techniques  are  available  for  removal  of  free  water  and  solids,  these  methods 
are  combersome  and  expensive.  They  offer  no  real  advantage  over  filter/separation.  The 
removal  of  dissolved  wacer  may  be  accomplished  by  a  number  of  methods  for  which  the 
necessary  technical  knowledge  is  readily  available.  Even  complete  removal  of  soluble 
water  would  not  guarantee  the  elimination  of  airborne  fuel  system  icing,  however,  and 
the  use  of  anti- icing  additives  may  be  more  practical.  The  effect  of  electrostatic 
charges  generated  by  flowing  fuel  on  contaminant  behavior  has  also  been  investigated. 
Although  highly  charged  conditions  were  readily  produoed,  no  effects  upon  particle  dis¬ 
persion,  filtration  efficiency,  or  ooalesoenoe  were  observed. 


253 


m 


■? 


*  ** 


. 


I  P 


M*  i 


* 


l  * 


5* 


r, 


•  I 


■  I 


I 


SSSSa'mfiS1 wSSSS'.fS'SKL  SjrT&SfSf- 

zrr"  *  »  »=  »“.* »  s. 

Various  heating  and  cooling  problems  encountered  in  high-speed  flight  are  eonei 
ictag  Of  th.  aerodynamic  aurf.oa.  and  th.  fu.1  mu.t  b.  pr.v"t.f  If hl£!.^f 
flight  at  moderate  .peed,  ahll.  at  higher  .peed  overheating  beoamia  a  priw«  Cur... 
til.  ”*SJSt  1"*  ,ltln  t*',‘’'r*tur“  rlM  *°  «“»  »»*w.  lhaulatlon  thlotaiaa,  and 


rwntr^wn  Chris b,  D,  E.  (ARO,  Inc  ) .  A  PRELIMINARY  STUDY  OF  STATIONARY  SHnrr 

INDUCED  COMBUSTION  WITH  HYDROGEN- AIR  MIXTURES.  U  S  Air  Force  ArLfd  afT^  ?H0Cf" 
lopment  Center,  AEDC-TN- 01-36,  July  2061.  39  pp! ‘  UD  260201).  ^S^erlng  Deve- 

A  study  of  the  shock-induced  combustion  of  hydrogen-air  mixtures  tree  made 
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°f  !asta  were  conCuoted  in  the  supersonic  combustion  tunnel  to  determine  the 
lciency  of  the  combustion  in  a  shock  induced  combustion  wave,  the  effect  of  th*  cm 
buatible  mixture  temperature  on  the  combustion  efficient  STth?  J. 
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TRaSsFE^  REAOTION°syaStsf*  KElTETIUUIOTm,TOnloa,S8^^ t7nlV0r,lt3r,»  «** 
Chemical  Engineering  Science,  JtS,  130-42  (1961).**  4  **0  *0rotAI'  M  A  HURD  CYI2MDM, 
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Rleez,  C.  fl.  and  Morrita,  F.  L. ,  CATALYSTS  FOR  PETROLEUM  REFUfMO 
Chemistry  and  Refining,  4,  279-322  (1961).  .  °* 


Advances  in  Petroleum 


discussed  and  the  manner  in  which  tha  *???  ■*°h*niams  for  these  reactions  are 
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Proceedings.  Section  HI.  «“  62-81(19627  ‘  A“rlc“  ^•l—  Institute. 

— JSar^?^  0f  **-t*t«0  and 
iniSermS  energy consideration,  of  theoretical  factor,  inroad 
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Rochte,  L.  S.,  COMMERCIAL  SUPERSONIC  TRANSPORT  DEVELOPMENT.  Society  of  Automotive 
Engineer*.  SAE  Paper  451B,  January  1964.  4  pp.  ( Engineering  Index,  3-962,  47). 


Approach  taken  by  Federal  Aviation  Agency  emphasizing  element*  of  passenger  safety  and 
comfort,  compatibility  with  airport*  and  air  traffic  control  system*,  economy  of  opera¬ 
tion,  extended  utilization  life,  and  community  acceptance  with  regard  to  noiae;  techni¬ 
cal  and  operational  problems  Involved;  future  work  in  addition  to  work  by  NASA  and 
military  embraces  research  and  investigation  of  most  promising  metals,  propulsion 
research,  and  sonic  boom  problem. 


Roels,  R.,  TESTING  THE  OXIDATION  OP  MOTOR  FUEL  IN  THE  PRESENCE  OF  COPPER. 
Petroleum.  Journal,  £0,  22-6  (1964). 


Institute  of 


A  method  of  accelerated  aging  of  motor  fuel  in  the  presence  of  copper  (modification  of 
ASTM  D525)  was  developed.  Cupric  oleate,  cupric  stearate,  and  cupric  acetate  were 
tried,  but  the  latter  compound  gave  less  reliable  results. 


Rogers,  J.  D.,  Jr.  (E.  I.  du  Pont  de  Nemours),  TURBINE  FUEL  THERMAL  STABILITY  -  CPR  COKER 
AND  FLIGHT  EVALUATIONS.  SAE  Transactions,  68,  474-82  (I960). 


Fuel  thermal  stability  at  the  operating  temperatures  encountered  in  comsercial  transports 
and  military  weapon  systems  is  an  important  safety  and  performance  consideration,  and 
yet,  undoubtedly,  one  of  the  most  difficult  Jet  fuel  properties  to  measure.  New  research 
techniques  have  been  employed  to  determine  the  threshold  temperatures  at  which  deposit- 
forming  reactions  may  occur  in  fuels.  These  techniques  have  been  applied  extensively  in 
laboratory  and  flight  programs  to  establish  standard  procedures  for  use  by  the  aviation 
and  petroleum  industries.  The  CFR  Fuel  Coker  developed  by  the  Coordinating  Research 
Council  is  the  best-known  laboratory  method  relating  fuel  stability  to  service  experience. 
Current  Jet  fuels  are  thermally  stable  at  300AOO*F.  Fuels  that  will  be  thermally  stable 
at  higher  temperatures  will  be  needed  for  Jet-powered  aircraft  flying  at  Mach  3  and 
above,  and  evaluations  of  hydrocarbon  fuels  are  being  extended  into  such  area*  of  super- 
stability.  This  paper  is  a  report  of  the  Fuel  Thermal  Stability  Oroup,  Aviation  Fuel, 
Lubricant,  and  Equipment  Research  Committee,  Coordinating  Research  Council,  Inc. 


c 


Rogers,  J.  D.,  Krynitsky,  J,  A.  and  Churchill,  A.  V.,  JET  TOIL  COTAKZKAT1CH:  WATER, 
SURFACTANTS,  DIRT  AND  MICROBES.  SAE  Transactions,  7£,  281-92  11988). 

,  , 


This  paper  Is  a  report  of  the  Groups  on  Jet  fuel  Icing  Problems,  Water  Reparation  Character¬ 
istics,  and  Aircraft  Fuel  Tank  Corrosion,  Aviation  Fuel,  Lubricant,  and  Equipment  Research 
Committee  of  the  Coordinating  Research  Council,  Inc.  22  references  are  Included.  In 
recent  years,  fuel  contaminants  have  been  pinpointed  as  the  cause  of  several  accidents  In 
military  Jet  aircraft  and  "Incidents"  during  operation.  Free  water  and  dirt,  normally 
filtered  out  and  separated  prior  to  servicing,  have  been  recognised  as  the  principal  offen¬ 
ders.  Recent  studies  have  shown  that  the  performance  of  filter- separator  equipment  can  be 
affected  significantly  by  slight  changes  In  the  fuel's  chemical  constituents.  The  efficiency 
of  fuel  purification  can  be  degraded  by  certain  additives  and  trace  quantities  of  surfactant! 
In  addition  to  causing  direct  damage,  the  presence  of  water  and  dirt  creates  an  environment 
for  growth  of  microorganisms. 


"otters,  M.  R.  and  Kaplan,  A.  M.,  A  FIELD  SURVEY  Q9  THE  MICROBIOLOOICAL  CONTAMINATION  PBB- 
.  SENT  IN  JP-4  FUEL  AND  116/145  AVGAS  IN  A  MILITARY  FUEL  DISTRIBUTION  SYST3M.  f .  I.  Amy, 

*  Quartermaster  Research  and  Engineering  Center,  Microbiological  Deterioration  Series 

Report  No.  6,  June  1963.  36  pp.  (AD  410519). 

This  report  presents  the  findings  of  s  microbiological  field  survey  as  conducted  on  21 
through  25  May  1962  of  the  fuel  distribution  system  at  Pease  Air  Force  Ease,  Mew  Hampshire, 
and  Its  civilian  supplier.  New  England  Tank  Industries,  Newington,  New  Hampshire.  Semples 
of  fuel  (JP-4  and  115/145  Avgas)  and  water,  when  present,  from  eeven  locations  In  the 
system  were  cultured  for  microbial  contamination  Immediately  after  mangling  using  mem¬ 
brane  filter  or  standard  water  dilution  techniques.  Nine  selective  media  were  used  for 
culturing  purposes.  Bacteria  were  present  In  the  fuels  In  highor  numbers  than  fungi. 
Bacterial  counts  ranged  from  a  low  of  3  to  more  than  42  per  500  ml  of  fuel,  whereas  the 
estimated  fungal  count  ranged  between  2  to  18  per  500  ml  of  fuel  with  no  significant 
buildup  noted  at  any  of  the  sampling  stations.  Until  a  direct  correlation  can  be  made 
between  the  presence  of  microorganisms  and  the  Incidence  of  fuel  problems  such  as  fouling, 
filter  plugging,  wlxxg  tank  corrosion,  failure  of  fuels  to  pass  specification  and  other 
tests,  and  excessive  corrosion  of  pips  lines,  tanks,  and  fuel  handling  equipment,  a  finite 
numerical  microbial  quality  standard  for  a  fusl  distribution  system  cannot  be  set.  20 
»  references  on  microbiological  contamination  are  given. 


Rosner,  D.  E.  (Aorochem  Research),  CONVECTIVE  HEAT  TRANSFER  WITH  CHEMICAL  REACTION.  I. 
THEORETICAL  DEVELOPMENT  OP  CORRELATION  FORMULAE  FOR  THE  PREDICTION  OF  HEAT  FLUXES  IN  HI® 
PERFORMANCE  ROCKET  MOTORS  AND  RELATED  SYSTEMS.  U.  S.  Air  Force,  ARL  99,  Part  I,  Contract 
AF  33(616) -6216,  August  1961.  105  pp.  (AD  269816). 

\ 

Energy  transfer  In  chemically  reacting  boundary  layer  flows  Is  discussed  from  the  point 
of  view  of  the  Investigator,  who  is  seeking  to  extend  existing  correlation  formulae  to 
cases  In  which  thermochemical  effects  Influence  heat  transfer  rates.  Emphasis  la  plaoed 
on  the  prediction  of  convective  heat  fluxes  In  high  performance  rocket  motor*;  however, 
examples  are  also  given  from  the  field  of  hypersonic  gas  dynamics. 
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equilibrium  effect#  should  ^  ’  outlined  end  related  to  the  available 

in  the  design  of  hypersonic  lifting  vehl  areas  deal  with  thermochedcal  effects . 

literature.  Interestingly  enough,  not  all  of  thew  ^ea.  deal  J  ^  ^ 

Many  "classical"  problems  remain  unsolved,  as  illustrated  by  a  dtiiu  w  a  Alx  Voroc 
radiation  cooled  flat  plate.  This  research  was  supported  in  part  by  the  U.  8.  Air  force 

under  Contract  AP  49(638) -1138. 


Bo*,  r  0..  scramjrt  «omn>  test  sjwutxce  *bsoh®wts  tm>  ““S'SLTS^Sf1*8' 

Lrqiardt  Corporation.  J««t  Bo.  C062.  R.S.  tlr  **tW*  101M• 

May  1964.  71  pp.  (AD  361  290) .  REPORT  CLASSIFIED  COHFEDKMTllL. 


Mo  abstract. 


_  _ .  .  —  1  I  w  YOIATILITT  iCHABACHRMTICS  CP  HQHT 

^LATILIT^CHARACTERISTICS  OP  AIRCRAFT  FUELS  k2  EUEVATED  iJEMEERATURBS). 

This  report  present,  result,  of  ££- 

types  of  turbine  fuel,  under  simulated  n&A  an 

mination  of  pressure  buildup  in  an  ur^nted  cell  wita#  air  spa  '  logt  ** 

unvented  cell  with  ^plSon  oh^terietlcs.  light  fuels  were 

various  percents  evaporated  and  thermal  expans  grade  169/130  aviation  gaso- 

studled  (four  different  JF-4  *^  *-**?%?£&  «j{Sl«i  U«  3i.tilla- 
llne,  and  heavy  diesel  oil)*  figure,  oxygen  and  nitrogen 

tlon  curve,  specific  gravity,  molecular  weight.  Raid  ^^J^\«».3ure.* 

solubilities,  water  content,  initial  boiling  point  and  air 
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Rothberg,  S.  and  Jessup,  Jl.  S.  (U.S.  National  Bureau  nf  Standards).,  NET  BEAT  W  CGKBU8- 
TION  OP  AN-F-58  AIRCRAFT  FUELS.  Industrial  and  Engineering  Chemistry.  43,  no.  4, 

981-5  (1951).  ' 


The  work  described  in  this  paper  was  undertaken  cat  the  request  of  the  Bureau  of  Aero¬ 
nautics  of  the  Department  of  the  Navy  to  determine  whether  the  heats  of  combust  ion  of 
volatile  hydrocarbon  liquids  used  as  Jet-propulsion  fuels  could  be  correlated  with  more 
easily  measured  properties  of  the  fuels.  Experimental  measurements  of  heats  of  com¬ 
bustion  were  made  on  32  liquid  fuels  .meeting  the  apeclflcations  for  AN-F-58  ((now 
MIL-F-6624)  Jet-propulsion  fuels.  It  was  found  that  the  data  on  these  fuels  and  data 
previously  reported  from  this  bureau  of  67  aviation  gasolines  could  be  represented 
accurately  by  a  linear  equation  expressing  net  heat  of  combustion  as  a  function  of 
the  product  of  aniline  point  in  degrees  Fahrenheit  and  gravity  In  degrees  A.P.l.  As  a 
result  of  this  finding  it  is  possible  to  make  reliable  estimates  of  the  beats  of  com¬ 
bustion  of  a  considerable  variety  of  hydrocarbon  fuels  without  the  necessity  of  making 
experimental  determinations,  which  me  difficult  and  time-consuming. 


Rothenbsrg,  R.  I.  and  Smith,  J.  M.  (Northwestern  University),  NEAT  TRANSFER  10  A  SURFACE 
(1960"^  ^  FL0W-  Canadian  Journal  of  Chemical  Engineering,  38,  Ibk-B 


The  effect  of  ohemical  reaction  -on  beat  transfer  has  been  studied  for  turbulent  flow  In 
tubes  of  a  reacting  gas.  The  analysis  is  carried  out  for  a  heterogeneous,  catalytic 
reaction  occurring  at  the  .wall  surface.  Equations  are  presented  for  predicting  the 

ln  heat  tranBfBr  coefficient  due  to  reaction  In  terms  off  the  rate  of  reaction, 
811(1  °PeratlnI  conditions.  For  an  emothermlc  reaction  the  total  heat  transfer 
coefficient  is  Increased  when  the  gas  temperature  is  greater  than  the  wall  temperature 
and  decreased  when  the  ess  temperature  Is  less  than  the  wan  rvalue,  lha  offset  Is 
greatest  for  rapid  reactions;  that  is,  whan  diffusion  drf  reactants  to  the  tube  wed.1 
determines  the  rate  of  reaction,  lbs  equations  are  applied  to  the  catalytic  hydrogena- 
tion  of  ethylene.  The  results  show  that  the  total  beat  transfer  coefficient  nan  be  ,at 
least  ten  fold  larger  than  the  coefficient  for  a  non- reacting  system  at  the  same  flow 
conditions.  In  general,  the  results  cf  this  study  suggest  that  a  wall- catalysed  reaction 
can  be  an  effective  means  of  increasing  the  heat  transfer  rate  from  gases  in  turbulent 
flow  in  tubes. 


Row,  P,  v.  andFischel,  J.  ((NASA  Flight  Research  Center),  1-15  FLIGHT -TEST  EXPERIENCE. 
Astronautics  and  Aerospaoe  Engineering,  1,  June,  25-33  ((1965).. 


This  article  is  a  popular  description  of  the  I- 15  research  program,  both  with  respect  to 
its  objectives  and  its  attainments.  Idttle  'quantitative  Information  Is  given.  A  biblio¬ 
graphy  lists  32  references,  all  NASA  publications  ((some  classified )  on  She  .subject. 
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The  paper  reviews  some  of  the  problem  areas  of  supersonic  trasnport  power  plants 
particularly  with  reference  to  the  SSL  With  respect  to  the  fuel  system,  a  number 
of  problems  due  to  aerodynamic  heating  of  fuel  tanks  and  to  the  use  of  the  fuel  as  a 
coolant  for  environmental  temperature  control  and  for  cooling  hydraulic  and  engine 
oil  systems  are  pointed  out.  However,  the  discussion  is  brief  and  qualitative. 
Condensed  from  ASMS  Paper  62-Av-26. 


Roy,  M. ,  AERODYNAMIC  HEATING  VERSUS  SPEED:  THERMODYNAMIC  ASPECTS  OP  THB  STRUGOIE.  pp.  42- 
74  in:  North  Atlantic  Treaty  Organization.  Advisory  Group  for  Aeronautical  Researoh  and 
Development,  .‘’Fifth  AGARD  General  Assemby,  15  and  16  June  1955.  Proceedings." 

Serious  thermal  obstacles  to  progress  in  speed  are  encountered  only  from  about  M|  -  1.5 
onwards.  Proa  M»  -  1.5  to  Mg  -2,  the  really  important  difficulties  arise  in  the  cockpit 
pressurization  and  in  the  cooling  of  certain  vulnerable  parts  of  the  aircraft,  such  as 
ome  kind1)  of  apparatus  and  equipment .  At  higher  speeds  the  obstacles  Increase;  forced 
cooling  of  many  parts  becomes  compulsory;  the  cycle-cooling  machines  become  less  and  less 
advantageous  or  convenient;  transpiration  cooling  and  Internal  cooling  compete  with  one 
another,  both  requiring  the  vaporization  of  transportei  liquids,  of  which  plain  water  is 
probably  the  best  example;  finally  it  appears  necessary  to  oool  the  motive  flow  of  Jet 
engines  during  its  compression  stage.  Continued  advances  must  be  made  in  external  t 

insulation  and  improved  materials  capable  of  resisting  increasingly  higher  temperatures. 

The  progress  thus  aohieved  will  powerfully  and  continuously  contribute  to  sucoess  in  the 
struggle  to  overoome  the  above-mentioned  obstacles. 


Roy,  M.  (0.  N.  E.  R.  A.),  PROPULSION  SUPERS ONIQUE  PAR  TURBORBACTSURS 
REACTEURS.  Advances  in  ,Aeronautical  Sciences,  79-112  (1958). 


ET  PAR  3TAT0- 


The  paper  is  primarily  devoted  to  the  limitations  of  turbojet  engines  in  supersonic 
flight  and  to  the  use  of  conventional  ramjets.  However,  of  particular  interest  is  a 
section  devoted  to  discussion  of  the  possible  configurations  for  a  ramjet  engine  with 
"standing  detonation  wave"  combustion.  In  subsequent  discussion  included  with  the 
paper,  this  is  commented  upon  by  R.  Oross,  A.  Perri,  and  L.  Crocco. 


0778  0779  0780 


Addn.  of  R*  to  an  Al-Mo  oxide  catalyst,  or  of  Rb+  or  Cs+ 
causes  tho  yield  of  aromatic  hydrocarbons  from  n-heptane 
hr.  period,  and  thereby  raises  the  average  yield.  Al-P( 
show  the  effect. 


Rozhkov,  I.  A.  and  Sablina,  2.  A.,  THERMAL  STABILITY  OP  JBT-BEQIHB  FUELS.  Vestnik 
Vozdushnogo  Plota,  1959.  no.  2,  69-72. 


/  8SefB°ni0  c«^8tion  tunnei,  designed,  constructed,  and  operated  by 
Fairchild  Engine  Division  Research  laboratory  under  the  auspices  of  the  Air  force  Office 
of  Scientific  Research,  was  transferred  to  the  Rocket  Test  facility  at  the  Arnold 

Bup*r*onic  eodawtion  tunnel,  as  installed  at  AH>0, 
s  demonstrated  that  the  same  type  of  combustion  phemneha  observed  at  the  Fairchild 
laboratory  can  be  reproduced.  The  tunnel  can  now  be  operated  over  a  range  of  pressure 

ilbiBnt'dSm*?*1?  **?  160  PBl*  1X1  th*  pl#nua»  wlth  discharge  pressure  controllable  from 
«!!  1  PBU*  “  c«wred  with  the  single  operating  pressure  Of  120  psla  at 
Fairchild,  with  ambient  pressure  discharge. 


, 


Hr»> 


SHOCKS ;  InC‘)'  SHOCK- INDUCE)  COMBUSTION  WITH  OBLIQUE 

277S  ?1963^IS0N  °P  BXPBRIMKNT  ^  CALCULATIONS.  AIAA  Journal,  1,  no.  12, 

Theowticai  analyses  made  recently  have  shown  the  advantages  of  supersonic  combustion 
r?°Jet*w.  T?®  presant  work  d«*ls  with  experimental  investigations  of 
alld  ^ihdv?ed<-?2’alir  °fn^8tl°”  ln  the  constant  pressure  region  aft  of  an  oblique  shock 
and  with  kinetic  calculations  for  thf  H2-air  reaction.  The  oonoept  of  shook- induced 

combustion  is  defined  and  compared  with  the  usual  conditions  where  detonations  are 

'  *  t  J8  concluded  that  d«tonations  are  a  special  oase  of  shock- induced  com¬ 
bustion.  Quenched  gaseous  components  for  the  early  parts  of  the  chemical  reaction  were 

S  erm  !ihydr°8en  molecule  reaction  rate,  and  a  comparison  was  made  of  the 
experimental  H2  reaction  rate,  with  the  current  chemical  kinetic  computations.  A  portion 
of  this  work  was  supported  by  the  Air  Force  Office  of  Aerospace  Research. 


*  1 


Rudenko,  A.  P.,  Balandin,  A.  A.,  and  Kachan,  3.  Ya.,  TWO  MECHANISMS  of  oartuiw  vramum-mv 

iWD’OTra'oJraofATOifoS’aJ^^  xafhthenis,  ami  aromatic  htirooahbors  xith  sii 

Carbon  formation  during  pyrolysis  of  cyolohexane,  methyloyclohexane,  n-hexai*  and  n- 

UShlUIV**  !!Udltd  at  500--900*c  over  silica  gel  catalyst,  it  was  postulated  that 
carbon  formation  occurred  mainly  as  a  result  of  polyoondensation  of  starting 

ll  v  S  conversion  products.  Different  mechanisms  for  carbon  fomation 

appeared  to  be  operating  at  690*-745*0  and  at  785 *-825*0. 


m 
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nwpsmim  Hopko*  R,N‘  (I*ngley  Research  Center),  AEROCYNAMIC-HKATING 

DATA  OBTAINED  FROM  FREB-FUOHT  TESTS  BETWEEN  MACH  NU1BBRS  OF  1  AND  5.  U.  3  National 
Aeronautics  and  Spaoe  Administration,  TN-216,  January  I960.  21  pp. 

oMalMd  trc*  temperature  measurements  made  at  a  single 

between  Soh  nmsbfr a  ?!  *****  llod*1  provided  data  on  a  parabolic  nose 

between  Mach  numbers  of  2  3  and  5.0,  corresponding  to  Reynolds  numbers  of  11  x  10*  and 

l»  x  10* ,  respectively.  The  corresponding  ratio  of  skin  tenperature  to  local  statio 
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Russel,  A.  1.  (Bristol  Aircraft),  SUPERSONIC  TRAMS  PORT  AIR  CR  APT.  Do  Inwenleur  74, 
no.  15,  L35-42  (1962), 


A  survey  is  given  of  the  aerodynamic  end  structural  problems  to  be  enoountered  in  the 
construction  of  supersonio  aircraft.  Moreover,  the  oonseqvenoes  of  high  speed  effeots 
on  the  airoraft  systems  are  reviewed. 


Ryason,  P.  R.  (California  Research  Corp. ),  THERMAL  STABILITIES  OP  THE  METHYL  ETHYL  rain 
ALKYLS.  Combustion  and  Plame,  7,  no.  3,  235-43  (1963). 


The  thermal  stabilities  of  the  methyl  ethyl  lead  alkyls,  are,  in  decreasing  order, 
tetramethyllead  >  ethyltrimethyllead  >  dimethyldiethyllead,  triethylaethyllead,  and 
tetraethyllead  (as  a  group);  this  result  was  obtained  in  measurements  at  731*-93l*K  by 
means  of  a  single  pulse  shock  tube.  Thermal  stability  parallels  engine  performance;  the 
octane  number  Increase  rises  with  the  number  of  methyl  groups  in  the  additive.  The 
study  also  proved  that  the  decomposition  reaction  appears  to  be  first  order  over  the 
entire  temperature  range  only  for  dlmethyldiethyllead.  Pressures  and  driver  gas  compo¬ 
sitions  for  the  stability  study  were  computed  on  the  basis  of  the  one-dimensional 
unsteady  flow  theory,  assuming  ideal  gas  behavior. 


Sablina,  Z.  A.  and  Oureev,  A.  A.,  DETERMINING  THE  CHEMICAL  STABILITY  OP  FUELS. 
Aserbaldshanskoe  Neftyanoe  Khosyaistvo,  1957.  no.  2,  31-3.  (CA,  52,  19G79). 


A  new  laboratory  method  is  suggested  for  the  determination  of  the  chemical  stability  of 
fuels.  The  rate  of  the  formation  of  resins  is  the  source  according  to  which  the 
chemical  stability  of  fuels  is  determined.  In  order  to  predict  the  behavior  of  fuel 
under  the  real  conditions  where  the  oxidation  always  occuos  in  the  presence  of  metal ,  a 
use  of  Cu  catalyst  in  the  latoratory  method  is  suggested.  Study  of  gasoline  and 
aviation  fuel  containing  o racking- component  showed  that  the  gasoline  after  6  hours  of 
oxidation  contained  20  mg  of  resins/100  ml  and  .aviation  fuel  at  8  hours  of  oxidation 
contained  15  mg  of  resins/100  ml. 
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Sabllna,  2.  A.  and  Oureev,  A.  A.,  INCK3MBNTAL  STABILIZATION  Of  JOELS  WITH  AMTIOflOPAHgS. 
Khlmlya  1  Takhnologiya  Topliva,  no.  7,  61-4.  (OA,  $1,  4687  h).  (Extensive  suaury 

available  as  AD  136124.  3  pp). 

It  was  observed  that  addition  of  large  amounts  of  antioxidants  (wood  tar)  to  fuels  Is 
less  effeotlve  than  addition  in  small  portions,  spaced  so  that  the  new  portion  is  added 
before  the  previous  one  is  used  up. 


Sabllna,  2.  A.  and  Oureev,  A.  A.,  NON-HYDROCARBON  COMPONENTS  OP  FUELS  AS  A  BASIC 
SOURCE  OF  SEDIMENT  FORMATION  AT  HIGH  TEMPERATURES.  Khlmlya  1  Tekhnologiya  Topliv  1 
Masel,  1360,  no.  7,  33-38.  (Extensive  susnary  available  as  AD  246001.  2  pp. ) 

The  tests  consisted  of  pumping  fuel  through  a  filter  at  certain  elevated  temperatures 
(140-180*C).  A  predominant  effect  of  heteroatomic  compounds  over  unsaturated  hydro* 
carbons  was  found  in  sediment  formation. 


A*  °Ur,ev»  A-  A-»  TEST  METHODS  FOR  THE  HIGH-TEMPERATURE  STABILITY  OF 
23286??*  F0ELS*  Khlmlya  1  Tekhnologiya  Topliva  i  Masel.  1967.  no.  9,  93-6.  (CA,  5f, 


The  method,  described  in  detail,  consists  of  heating  260  ml.  fuel  at  260*  in  a  steel  bomb 
-or  1  hour.  The  effects  obtained  with  6  additives  and  by  refining  with  an  adsorbent  are 
given.  p-Hydroxydiphenylamine  plus  a  metal  deactivates?  was  the  most  effective  additive 
for  reducing  tne  formation  of  gum  and  solid  deposits.  The  elementary  analysis  of  the 
gum  and  the  solid  deposits  and  some  of  their  other  characteristics  are  given. 


B#rt«tntr«,  Z.  Ya. ,  and  Kargin,  V.  A.,  THERMAL  DCOOMPOflZTIOM  CP 
“5“”*“  AT  A  *****  MOLYBHHUM  WHO.  Colloid  Journal  SSETTmT -t.4. 


de*radatlen  of  banaana  and  haptana  on  an  incandaaoant  molybdenum  wira  vaa 

a'lmaetim  J*,.ilnf^h#lr  K*P0^*  in  *  Btraatt  of  *r*on  ov*r  11  heated  wira  ooil  mounted  in 
i  J”1!  Ctr5.0n  foraatl<>n  calculated  from  tha  diatanoa  batvaan  the 

coil  and  tha  point  whara  fuaaa  bacana  vialbla,  vaa  in  no  caaa  graatar  than  6  *  1<T*  M0 

*tUdy  °f  th*  productB  »howad  that  tha  banaana  dagradation  p-oduete' 
wara  spherical  carbon  particlaa  Joined  togathar  in  tha  font  of  atruoturaa  typical  of  tha 

conv.ntion.1  carbon  black.  Tha  haptana  dagradation  product,  wara  of  IrraguUrlhaSa  anS 
carbon  black  Ptrtl0l#  Bl**'  and  formed  atructures  of  a  typa  appreciably  diffarant  from 
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^Uhlvarslty  of  Ottawa),  KINETICS  AND  MECHANISMS  OP  THE 

SEES*  U "*838“‘(i^.  *"  ™nra“I™  DE00"PO3ITI0"'  « 


cSov1”!!!0!/!  th*  Pyr°iy8l#  °f  n"5utan*  have  been  atudiad  at  tamparaturaa  from  520*  to 
590  C,  and  at  praaauraa  from  30  to  600  mm  Hg{  tha  rata  vaa  followed  from  pressure 

*“  raaotion  “■  *ca^fly  of  the  three-halvas 
3°1;ri  Jgb "I  f0S2d  t0  *•  59-9  kcal  mole*1,  and  tha  fraquancy  factor 
3  f  °  »  “°1#  -  860  •  The  faction  is  sensitive  to  surface:  packing  the 

mioi  SmJ  21°nla#*4lt  fUally  lad  t0  8  deor88B8  in  rate  and  an  lno£ea.a  in  acti- 
vation  energy.  The  reaction  is  concluded  to  be  largely  homogeneous,  and  to  occur  almost 

diM^ML'JTw  ?Bch“l8m;  th*  initiation  reaction  is  considered  to  be  the 
ssociation  of  a  butane  molecule  into  two  ethyl  radioala,  in  ita  first-order  region, 
and  termination  is  believed  to  be  the  second-order  combination  of  ethyl  radicals  Hie 
mechanlmm  proposed  is  shown  to  account  satisfactorily  for  the  observed  behavior. *  The 
surface  ceffeot  is  attributed  to  a  certain  amount  of  initiation  by  abstraction,  by  a 

“°"  fr°"  “a  t0  *Urf*°*  <*  rMOBDlw- 
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SD^SOMTe0qei^AnireyeVl!,!!vy'  V‘  V"  Bukr,yev'  V*  Z"  HEATINO  OF  BODIES  AT  HIGH 
SUPERSONIC  SPEEDS.  Moscow,  Oborongia,  196l.  105  pp. 


?5  ha™  atfc8IBp*8d  t0  a®B®»ble  tha  soatfcired  material  on  the  aerodynamic  heating 

for  to  present  it  in  an  intelligible  fom.  A  method  is  presented 

faces  back  JS*  atn08ph8r*  to  8lrcraft  surfaces  and  from  these  sur¬ 

faces  back  to  the  atmosphere.  This  method  makes  it  possible  to  calculate  the  surface 

skin* ^^the^ bas is^of7 i fc0t th”  “?  oal<ml8te  the  temperature  of  a  high-specific-heat 

skin,  on  the  basis  of  its  thermal  eharaotaristics,  for  the  unsteady  motion  (takeoff, 

on8Air^nJrei*rar°n  *  Cartaln  Probl*“»  connected  with  the  effect  of  high  temperatures 
MthoJ.  8^uotuva*  ar®  dl80U88*d  *«d  a  brief  review  is  given  of  the  most  important 

tableware  SSHSJ*?!*!?!0?  ***?'*<  aerodynaBlc  heating.  A  large  number  of  graphs  and 
tables  are  presented  to  aid  in  reducing  mechanical  calculations  to  a  minimum.  Tha  pro¬ 
posed  method  for  calculating  thermal  flows  is  applicable  for  altitudes  up  to  80-100  km 
and  for  speeds  corresponding  to  Maoh  numbers  from  2  to  15-20,  with  corrections  for 
dissociation  in  the  continuous -flow  region. 
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«»!•#  B. ,  CARBURSACCT3M  A  HAUTE  USROII  VOLUMTRIQUS  D*ORIOUtt  PETROLXBRI.  Paris. 
Instltut  Fr  any  a  is  du  Pitrole.  Rams,  17,  no.  10,  1260-80  (1962).  Similar  psptr  ini 

A  •  a  &  a  i  *  ^  I  am  — ^  ^  m  a.  —  an  —  .  • ^  .  a  .  >  mV.  _  _ 


Association  Pranyaise  das  Taohnlolana  du  Pltrole.  Bulletin,  no.  185,  756-79  (1962). 
CCA,  §£,  I284d). 


Salooja,  K.  C.  ("Shell"  Research,  Thornton  Research  Centre),  BPPECT  OP  TEMPERATURE  ON  THE 
IGNITION  CHARACTERISTICS  OP  HYDROCARBONS .  Combustion  and  Plane,  243-7  (1961). 


The  ignition  lag/temperature  relationship  and  the  effect  of  fuel-air  composition  on  this 
relationship  have  been  Investigated  for  n-heptane,  methyl cyclohexane,  lsooctane,  dllso- 
butylene,  benzene  and  ethylbenzene,  from  temperatures  near  their  minimum  ignition  points 
to  800#C.  Marked  changes  In  the  Ignition  characteristics  have  been  shown  to  occur  with 
increasing  temperature.  In  general,  as  the  temperature  Is  increased  (1)  ignition  lag 
decreases,  (11)  the  slope  of  ignition  lag/temperature  relationship  becomes  less  steep, 
•xnd  (ill)  the  marked  effeot  of  fuel-air  composition  observed  near  the  minimum  Ignition 
point  decreases  and  eventually  tends  to  disappear.  Although  the  general  trend  of 
behavior  of  different  hydrocarbons  with  Increasing  temperature  is  similar,  there  are 
usually  marked  differences  amongst  them  with  respect  to  the  above  characteristics  at 
all  temperature  levels.  This  often  results  in  a  change  in  the  order  of  relative 
susceptibility  to  ignition  of  the  different  fuels  at  higher  temperatures. 


Salooja,  K.C.  (Shell  Research  Ltd.)  "INFLUENCE  OP  SURFACE -TO- VOLUME  RATIO  OP  QUARTZ 
REACTION  VESSELS  ON  PREFLAME  AND  IGNITION  CHARACTERISTICS  OP  HYDROCARBONS".  Combustion 
and  Flame,  8,  203-13  (1964). 


A  number  of  Cg-Cg  hydrocarbons  were  studied  in  several  vessels  of  different  rurface  to 
volume  ratios.  Work  was  oonoentrated  on  low  temperatures  (250-700*0),  rich  mixtures;  and 
preflame  reaction  rates  and  ignition  delays  were  measured.  The  work  is  of  particular 
significance  in  demonstrating  the  greatly,  different  ignition  delay  behavior  of 
hydrocarbons  in  the  region  of  low  temperatures  and  long  ignition  delays  (order  of  1-10 
seconds)  from  that  observed  at  higher  temperatures. 
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A  technique  is  described  for  measuring  the  oombustion  characteristics  of  hydrooarbon- 
air  mixtures  in  a  flow  system.  The  flame  stability,  produots.  and  deposit  formation 
were  determined.  Naphthenic  hydrocarbons,  e.g.  Decalln,  which  have  superior  volume1 trie 
combustion  energies,  have  satisfactory  flame  characteristics.  Naphthenic  fuels  were 
prepared  by  the  hydrogenation  of  catalytically  reformed  petroleum  fractions  over  Raney  N1 
whereby  polynuclear  aromatics  were  converted  into  polynuolear  naphthenes.  These  fuels 
showed  an  lnorease  of  10-120  in  volumetrlo  combustion  energy. 
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Salooja,  K.  C.  (Shall  Research,  Ltd.),  TIB  ROIZ  OF  COMBUSTION  PROMOTERS.  Znstltuta  of 
Petroleum.  Journal,  ill.  no.  460,  110-29,  (1962). 


The  role  played  by  promoter*  haa  been  Investigated  by  examining  their  effeot  on  all  the 
pre-flame  stagea  and  the  Ignition  characteristics  of  hydrocarbons.  Zt  has  been  shown 
that,  In  general,  promoters!  (1)  markedly  lover  the  temperature  at  which  oxidation 
reactions  commence;  (2)  increase  the  extent  of  reaction  at  all  preflame  stages;  and  (3) 
lover  the  Ignition  temperature.  Promoters  also  seem  to  Increase  the  rate  of  reaction; 
this  effect  is  particularly  marked  during  the  stage  where  the  cool  flame  processes  rise 
to  a  maximum.  Different  hydrocarbons  vary  markedly  In  their  susceptibilities  to  promoter 
action.  Different  promoters,  too,  display  marked  differences  In  their  relative  effect¬ 
iveness. 


Salooja,  K.  C.  ("Shell"  Research,  Thornton  Research  Centre),  STUDIES  OF  COMBUSTION  PRO¬ 
CESSES  LEADINO  TO  IONITION  IN  HYDROCARBONS .  Combustion  and  Flame,  4,  117-36  (I960). 


The  extents  of  overall  reaction  at  various  temperatures  preceding  Ignition  and  also  the 
Ignition  temperature /concomitant  lag  relationships  of  a  number  of  C5-Cg  hydrocarbons 
have  been  studied  in  a  quartz  reaction  ohamber  at  atmospherlo  pressure.  The  hydrocarbons 
studied  Include  n-heptane,  methyl cyclohexane,  isoootane,  dilsobutylene,  benzene,  toluene; 
m-xylene  and  ethylbenzene.  Marked  differences  exist  between  hydroeaM>ons  with  regard  to 
their  extents  of  pre-flame  reactions  and  ignition  characteristics,  and  also  with  regard  to 
the  effeot  of  fuel-air  composition  on  these  properties.  Studies  of  Ignition  character¬ 
istics  reveal  marked  differences  in  the  autogenous  ignition  tendencies  of  different  fuels. 


Salooja,  K.  C.  ("Shell"  Research,  Thornton  Rssearoh  Centre),  STODIES  OP  COMBUSTION  PRO¬ 
CESSES  LEADINO  TO  IONITION  OP  ISOMERIC  HEXANES.  Combustion  and  Plame,  6,  275-85  (1962). 


The  extent  of  overall  reaction  at  various  temperatures  preceding  ignition,  and  the  igni¬ 
tion  characteristics,  of  the  isomeric  hexanes  have  been  studied  in  air  at  atmospherlo 
pressure  in  a  quartz  reaction  ohamber.  The  degree  and  the  position  of  branching,  par¬ 
ticularly  when  the  latter  Involves  an  alteration  in  the  number  and  the  type  of  C-H  bonds, 
markedly  affect  the  preflame  and  ignition  behavior.  In  general,  the  greater  the  degree 
of  branching  of  the  molecule  (that  is,  the  greater  the  proportion  of  tertiary  C-H  bonds 
to  secondary  C-H  bonds)  the  higher  the  temperature  at  which  reactions  commence,  the  lower 
the  overall  extent  of  preflame  reaction,  and  the  higher  the  ignition  temperature. 
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Sandler,  S.  and  Lantwala,  M.  A.  (University  of  Toronto),  Journal  of  Chemical  and 
Engineering  Data,  J3,  no.  2,  258-60  (1963). 


The  thermal  decomposition  of  n-butane  haa  been  atudled  In  the  very  low  conversion  region, 
0.05  to  rt,  in  an  iaothermal  flow  reactor.  The  analytical  problem  waa  moXvmd  tajr  the 
very  aucceaaful  application  of  a  gae  liquid  chromatographic  technique.  An  inherent 
veakneaa  in  the  uaual  procedure  of  extrapolating  relatively  high  converaion  data  to 
eatimate  incipient  converaion  mechanisms  la  demonatrated  by  the  reaulta.  On  the  baalu 
of  the  measured  product  diatributlone  at  theae  low  converaiona,  it  ia  poaaible  to 
confirm  earlier  auggeationa  concerning  the  reaction  mechaniam  and  klnetica. 


Sanin,  P.  I..  Sher.  V.  V.  and  Chernyavakaya,  L.  ». ,  METAL  DIAUCYL  THIOPHOSPHATBS  AS 
ANTIOXIDANTS  (FOR  HYDROCARBONS).  Acta  Chimica  Academia  Sclentiarua  Hungaricae,  36,  no. 
1/4,  381-9  (1963).  (CA,  59,  9703  h). 


Metal  dialkyl  thiophoaphates  (R0)tP(:S)SM  and  [(R0)fP{  s3)8]#M,  where  R  ia  C4  and  from 
C1#  to  Clg  alkyl,  and  M  ia  Na,  K,  Ca,  Ba.  Zn,  Fe,  Pb,  or  Hi  were  teated  ae  oxidation 
inhibitors  in  a  ayatematic  atudy  of  the  oxidation  of  an  aromatic-  and  *ul5f*‘nfL„-  •* 
paraffinic -naphthenic  hydrocarbon  mixture  (average  molecular  weight  404,  d*  “5 

1.4740)  aeparated  by  chromatography  from  a  petroleum  dletlllate  boiling  ****••”  3°°  4114 
420* .  The  oxidations  were  carried  out  with  oxygen  in  a  closed  system  at  150  during 
6-10  hours.  The  degree  of  oxidation  waa  measured  by  the  amount  of  oxygen  conwmed.  The 
additives  were  used  in  amounts  of  1-2  milllmolee/lOO  g  hydrocarbon  ( 0. 6-1.  *w).  Both 
the  nature  of  the  metal  and  the  structure  of  the  alkyl  group  influence  the  inhibition  of 

oxidation. 


Sapon,  M.  F.  and  Lavrentyev,  V.  I..  THERMAL  STABILITY  OF  0AS0LIHE  AMD  KEROS IHB  FRACTIOHS 
AT  HIGH  TEMPERATURES .  Grozny.  Heftanoy  Hsuchno-Isaledovatel-skiy  Instltut.  Trudy. 
I960,  no.  7.  64-73.  (CA,  ^6,  abatr.  8994f,  12.62). 
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An  experimental  procedure  is  given  for  the  determination  of  the  heat  stability  of  fuels, 
baaed  on  their  oxidation  at  higher  temperaturea  and  the  amount  of  guma  and  tara  formed 
(mg/100  ml).  Gaaolinea,  keroainea,  and  gaa-oil  fractions  of  several  crude  oils  were 

investigated. 
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Sargent,  V  H.  and  dross,  It  A.  (Pairehild  Inglne  and  Airplane  Com  1  tmtumh  i  -u 
HYPERSONIC  RAMJET.  ARS  Journal,  £0,  543-9  (i960),  *****  MTGNATJOV  VATS 


Performance  of  a  hypersonic  ramjet  haring  a  detonation  ware  combustion  nroe...  4, 
described.  Plight  speeds  from  Mach  2.5  to  10  are  .xulnld 

changes  across  a  detonation  wave  are  presented.  Biglne  cycle  perfomanoe  characteL 

th^^JfflSlS^J*  *lr/p*clflc  ^1*®.  •Pacific  fuel  conaumptiSl!^* 

ex^L  It *ff#ct  of  c«“Pon«nt  efficiency  on  cycle  performance  is 
examined  and  the  optimum  place  in  the  cycle  for  the  detonation  wave  is  found  *he 
subsonic  burning  ramjet  is  shown  always  to  have  superior  themo££aiS 
compared  to  a  detonation  wave  engine,  but  the  differences  are  oftiSTminor!*  other 
differences  and  some  design  features  are  discussed. 
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Sato,  T.  (Kyoto  University),  HEAT  TRANSFER  BIBLIOGRAPHY  -  JAPANESE  WORKS  _ _ 

Journal  of  Heat  and  Mass  Transfer,  6,  243-4  (1963).  International 
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FLIGHT.  U.S.  national  Advisory  Ctmnlttiw^J^  J®*  ®  3afycH:OTI0*1  I*  BBSAST  SUHDtSGBEC 

OTlBory  ^oomlttoo  for  Aeronautics.  ti  i300.  July  1947.  19  pp. 
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determined  as  a  functlonof  Mach  th*  «*«Ple  body  was 

P*M»eter.  The  -*<fB  ralue  of  jfcoh  * *lr*»  404  *  surface-temperature 
considered  vers  those  within  the  lover  constant  tel^^t!***  3.0  and  the  altitudes 
The  convective  cooling  requirements  vara  *?s*rattire  re*io11  of  the  atmosphere. 
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or  STSSS^a  allowed  2“-r-T 

»«fe  level  for  protection  of  tha  .^.^!?^  fP"5  ,Tlatlon  turbine  fuel,  is  a 
operated  In  a  marine  environment  a  m»n  f78.  U**d  .in  ******  performance  engines  when 
structure  and  volatility  on  the  total  radiant  Wlth  the  *ffect  of  fuel  molecular 

contributing  to  the  operit?L  tem^^L^  ^  !nerg*  froB1  combustor  flames,  which  by 
turbine  engine  power  and  durability.  *  h0t  Bectlon  conl>onent8  limits  aircraft 
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Schlnner,  R.M.  and  Aldrich,  Z.Tt.,  MICRO  SSRMKR  JTBDIlfi  wts*  *.  *•,_ _ 

HYDROCARBON  STRUCTURE.  Phillip*  Petroleum  Co  ml  ®  U  S*1*****  10 

M0W68-040M,  May  1M«.  71  pp.  (Ue02  m?*“  ****  C“tract 


Measurement*  were  mate  of  total  radiant  energy  free  frame*  for  a  >.rl..  a,  . ,  „ 
oubona  ruryln*  widely  In  molecular  structure  and  boiling  polnJ.^T 
conducted  using  the  fhllllp.  Microburner,  which  al*aaat«  e^lctTjoHSb^tio. 

sssxSSss. 

and  A3TH  Smoko  Joints  abort  about  26  m.  it  Icier  ralt-athTTiS?  4#> 

Increased  rapidly  with  decrease  in  thmmm  .  total  raaiant  ***?& 

o .  ...  .  *  *  »«crease  in  these  properties.  The  hydrocarbon*,  ether  tiwi  thaa* 

listed  above,  were  rated  In  the  following  order  of  increasing  flane«ii2l^s 
cycloolefins,  tetracy cl ododeeane.  tetralin  and  the  alkylbensene*.  hensene  and  styrene 
and  inethy lnapthalene .  The  nesults  also  show  that  fuel  solatllitr  m  _~4.  _  ,  . 

factor  under  the  test  condition*.  volatility  was  not  a  significant 
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Sc hie singer,  V. ,  THE  INFLAMMABILITY  CHARACTERISTICS  OF  SOW  LIQUIDS.  U.S.  War  Depart¬ 
ment,  Air  Corpi,  Material  Division,  Memorandum  report  EXP-M-56-3488,  May  10,  1941. 

10  pp.  (AD  122).  - 
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The  spontaneous  ignition  temperatures  were  measured  for  28  aircraft  liquids.  The  tem¬ 
peratures  and  pressures  were  determined  at  whioh  explosions  ooour  upon  sparking  in 
olosed  systems  with  safety  fuel  PFF  654,  100-ootane  aviation  fuel  (Spec.  2-92-A),  and 
certified  isoootane  (2,2,4-trlmethylpentane) .  For  eaoh  fuel  a  minimum  pressure  was 
observed  below  which  explosion  did  not  ooour  at  any  temperature  as  an  equilibrium  mix¬ 
ture  of  air  and  fuel  was  sparked.  At  pressures  above  the  minimum,  a  maximum  and  a 
minimum  temperature  were  observed  above  and  below  whioh  the  mixture  was  too  rloh  or  too 
lean  to  ignite.  The  minimum  and  maximum  temperatures  at  whioh  explosive  mixtures 
formed  were  lowered  as  the  pressure  deoreased.  At  atmospheric  pressure,  safety  fuel 
did  not  form  an  explosive  vapor-air  mixture  below  99 aF;  however,  at  pressures  corres¬ 
ponding  to  a  20,000-ft  altitude,  an  explosive  mixture  formed  at  fuel  temperatures 
above  75 "F.  Aircraft  engine  oil  and  hydraulic  fluid  were  considered  more  probable 
sources  of  fires  caused  by  spontaneous  ignition  from  a  heated  portion  of  the  engine 
than  100-octane  aviation  fuel  or  ethylene  glycol  engine  coolant. 


Schnltzer,  H.  C.  (General  Electric),  TURBO-JET-ENGINE  MECHANICAL  DESIGN  FOR  HIGH  MACH 
NUMBER  FLIGHT.  Aerospace  Engineering,  ^7,  no.  9,  35-9  (1958). 


Curves  of. ram  temperature  vs  Mach  No.,  and  compressor  temperature  rise  vs  maoh  number 
(for  various  pressure  ratios)  are  presented.  2000*F  is  indicated  as  the  upper  limit  for 
turbine  and  compressor  materials,  and  cooling  mechanisms  for  buckets  are  dlsoussed.  A 
curve  of  the  lube  system  heat  load  vs  mach  number  up  to  about  M  ■  4  is  given.  ■ 


Schott,  G.  L.  and  Kinsey,  J.  L. ,  KINETIC  STUDIES  OF  HYDROXYL  RADICALS  IN  SHOCK  WAVES. 
II.  INDUCTION  TIMES  IN  THE  H|-0,  REACTION;  Journal  of  Chemical  Physics,  29,  1177-84 
U9J§8). 


The  formation  of  OH  in  the  shook  wave  Induced  oombustlon  of  Hg  and  0|  has  been  measured 
by  osolllographically  recording  the  absorption  of  ultraviolet  OK  line  radiation.  The 
The  main  features  of  the  reaction  course  are:  1)  the  induction  period  whose  length, 
t^,  varies  Inversely  with  [0j];  2)  an  inorease  in  thaproduct  [ 0*  as  t,  becomes  short 
oompared  with  the  vibrational  relaxation  time  of  0|  and  3 )  at  the  end  of  the  induction 
period  a  sigmoid  rise  of  [OH]  to  a  maximum,  followed  by  a  slow  decrease,  tv  has  been 
studied  over  the  ranges:  1100*  <  T  <  2600aK;  0.25  <  H|/0|  <  5*  0.004  <  Oj/Ar  <  0.20; 
and  5  <  t,  <  500  (i  sec.  The  relation  of  these  results  to  detonation  experiments  is 
dlsoussed. 
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Schrock,  V.  S.  and  Grossman,  L.  N.  (University  of  California),  LOCAL  PRESSURE  ORADIEMTS  XV 
FORCED  CONVECTION  VAPORIZATION,  -  Nuclear  Science  and  Engineering,  3,  245-50  (1950), 


An  experimental  study  of  pressure  drop  In  forced  conveotlon  vaporisation  has  teen  made  In  a 
heat  transfer  loop  designed  for  the  Investigation  o t  local  heat  transfer  coefficients  and 
local  pressure  gradients  for  water  flowing  vertically  upward  In  an  electrically  heated  tube. 
Data  presented  are  for  j/8*ln.  l.d.  347  stainless  steel  tubes  of  16  and  20-in.  lengths  with 
mass  fluxes  of  200  to  700  lb/seo  ftf,  beat  fluxes  of  1  to  8  Z  10*  Btu/hr-ft*,  qualities  at 
the  exit  up  to  500  and  with  pressures  ranging  from  50  to  400  psla.  A  correlation  of  the 
local  pressure  gradients  as  a  function  of  the  Martlnalll  parameter  has  been  obtained 
to  within  +150  and  a  design  procedure  for  calculating  over-all  pressure  drop  from  this 
correlation  Is  suggested. 


.  1st 


Schwarts,  B.V.  (Convair),  BEAT  TRANSFER  TO  WATER  COOLANT  IN  CAPILLARY  TUBE3F0R  THE 

LIQUID,  MIXED,  AND  VAPOR  PHASES.  American  Society  of  Mechanical  Engineers.  Paper 

58-A-234,  1958.  15  pp. 

— 


Stainless-steel  oaplllary  tubes,  heated  eleotrloally,  were  employed  to  obtain  looal 
heat-transfer  coefficients,  based  upon  bulk  fluid  properties,  with  and  without  a 
coolant-phase  change.  The  ooolant  was  distilled  water  whloh  was  forced  Into  the  tubes; 
the  Internal  diameters  of  the  tubes  were  0.007  to  0,025  in.  The  ooolant  flowed  frost 
the  exit  section  of  any  given,  tube  to  the  atmosphere  In  the  farm  of  heated  water, 
quality  steam  or  superheated  steam  depending  upon  the  heat  flux  and  ooolant  flow  rate. 
Satisfactory  correlations  with  the  theoretical  and  empirical  equations  derived  by 
Oraets,  Drew,  Hot tel,  and  McAdams  were  obtained  for  heating  of  water  flowing  inside 
the  capillary  tubes  at  constant  mass-flow  rates.  However,  no  correlation  was  observed 
with  these  equations  when  a  ooolant -phase  change  ooourred  within  the  tubes. 


* 


Iiy- 


17. 


& 


Schwarts,  F.  O.  and  Eooleston,  B.  H.,  SURVEY  OF  RESEARCH  OK  THERMAL  STABILITY  OF  PIXRQZfiUM 
JET  FUELS.  U.  S.  Bureau  of  Hines,  Information  Circular  8140,  1962.  102  pp. 


j 


This  circular  summarises  Information  found  In  nearly  100  reports  concerning  the  thermal 
stability  of  4et  fuels.  Many  of  these  reports  resulted  from  work  sponsored  by  defense 
agenoles  and  have  had  only  limited  circulation.  In  addition,  the  circular  Includes 
Information  gained  from  Interviews  with  representatives  of  over  35  companies  of  agenoles 
actively  Interested  In  research  In  this  field.  The  dlsousslon  Include  a  seotlons  on 
stability  as  related  to  fuel  composition,  effects  of  additives,  effeot  of  storage  and 
fuel  tank  blanketing,  deposit  formation,  and  test  methods  for  determining  thermal 
stability. 
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thermally  cracked  fuels  art  least  Jtlbi*^1?  f2**  intermediate,  and 

^  formation.  3.  Own  1.  ^.I^Vium^^ "*■*£  “«£  *»«  catalyse 
of  fuel  vara  incompatible  after  39  veik.  m  A1*0*t  haU  th*  Wsn<U 

aupercompatibility  and  othara  vara  simnlv  c^fM?  110«,#  S*T,rml  M«*s  showed 

incompatibility.  Only  fair  corralatiS^Sba^biJilln  *1  Mobl,n<u  ®how«  immediate 
aabient  temperature.  m,tB  storage  at  U0»p  and  at 
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wmimlroiSroi  o^MMarioii^iiomDnioT’m"4’  *““<*  smbiutt  aw 

a.  8.  Bureau  of  Km..,  BullrtiTsS!  Seif  1  DMOTMl*  °»  *"»<***««  SS^a. 

#  •  a  ‘  9  . 

%,•**.  »  *  )  1  "*■  r 

•  w  or  aa.oHn.-trp. 

is*  “^P:  .rsssu- 

Mdoiafina  enter  into  gum-forming  reaotiST^  ReaJoti^f  SJr°g!n^0"P0UndB*  Polyoyolios, 
aromatic  ccnatitutanta  of  gaaolirwa  nv ZZZIa ^  of  tM*  ltu4P  indicate  that  the 
formation,  i  mixture  of  tatralin  anTlnd^!^**  ,ub,tftntially  and  dlreotly  to  gum 
appear*  to  ba  tha  main  aro«”c^o^of  t*?*™*0  lB  *~otire,  endthi.  Stura 

significant  amount  of  naphthalenes  alao  *U*  ^orwstion.  a  secondary  but 

prooeaa.  ™pnonaianaa  alao  appeara  to  have  reacted  in  tha  gum-forming 


SORFACB  RECESSED  WIThS*!  PQRKAl^STAC^  H8AT  ®A*«»-*0  A 

an*  Space  Administration,  TN  D-2034,  December  1963.  9^*  V,S#  Hatlonal  Aeronautics 

within  a  aiit  in’tha  ?«wrrt^ti^^^J^\hIaJntft2ff#r  to  *  aurftc»  recessed 
cylindrical  body.  The  invest  i*»ti^  5  *  3- inch- diameter  flat -faced 

aubaonio  (Naoh  number,  0.18)  arc  Jet  exitin^ot«LiV  h±*h‘t®Bpwature  (7000*R) 
raoaaaad  at  daptha  of  0.020  inch  t«  omin1?®  t ^  atmosphere.  Tha  surfaoa  was 
•lit  in  th.  leading  faoe  of  ^  *  0.010-inoh  by  0.500-i^J 

recessed  surface  at  various  flSv^Sl  Blr  ”*  ^coted  over  the 

stream.  Heat-transfer  rates  to  the^M^.!^?™  °U®h  Bllt  tha  teat 

percent  of  the  leading-face  heat-transfer  ratHt  cIrt^n^!*10*?  t0  Un  than  10 
flow  rates.  «»rer  race  at  certain  recession  depths  and  air- 
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Seader,  J.  D.  and  Wolf,  H.  (Rocketdyne),  THEORETICAL  ANAZ3T3M  OF  HEAT  TRAISVSH  TO  OkAS  » 
SMOOTH,  ROOK)  TUBES  UNDER  00MDXTZ0V8  09  TURBUUENT  FLOW  AND  HIGH  70X1,  AM  Journal.  El. 
650-2  (1261).  a  /u 


A  comprohonslvo  theory  which  account*  for  the  variation  of  fluid  physical  properties  caused 
by  large  radial  temperature  gradients  has  been  developed  by  Delssler.  zt  has  been  quite 
successful  In  correlating  experimental  results  for  the  heating  of  gases,  but  It  Is  difficult 
to  attaoh  a  simple  quantitative  meaning  to  the  parameter  which  accounts  for  the  temperature 
gradient  effect.  Successful  empirical  correlations  have  also  been  made  using  the  ratio  of 
wall-to- bulk-fluid  temperatures  as  a  parameter,  in  this  paper  a  theoretical  relationship 
between  the  two  parameters  is  developed. 


Semenov,  N.  H.,  pp.  1-78  In:  SOME  PRGBXEMS  IN  CHEMICAL  KINETICS  AID  REACTIVITY,  Yol.  2. 
Princeton,  Princeton  University  Press,  1959. 


The  mechanisms  for  thermal  cracking  of  hydrocarbons  are  considered.  The  ef foot  of  addi¬ 
tives  such  as  nitric  oxide,  oxygen,  peroxides,  and  halogens  on  chain  length  and  reaotlon 
rate  Is  dlsoussed  In  detail.  Over  100  references  are  cited  an  kinetics  of  chain  reac¬ 
tions. 


Sen  Gupta,  A.  and  Thodos,  0.  (Northwestern  University),  TRANSITIONAL  BEHAVIOR  90R  THE 
SIMULTANEOUS  MASS  AND  HEAT  TRANSFER  09  OASES  f  LOVING  THROUGH  PACKED  AND  DISXEHIBD  BEDS 
OF  SPHERES.  Industrial  and  Engineering  Chemistry  Fundamentals,  3  no.  3,  218-20  (1964). 


Simultaneous  mass  and  heat  transfer  associated  with  the  evaporation  of  water  from  the 
surfaces  of  Oellte  spheres  were  experimentally  studied  at  high  Reynolds  numbers  ranging 
from  NRe  -  1935  to  Njta  -  10,300.  The  resulting  values  of  and  (where  t  lu  the 
void  fraction  of  the  bed  and  and  are  the  mass  and  heat  transfer  factors,  res¬ 
pectively)  decreased  with  Increasing  Reynolds  numbers  for  IRt  <  4000  and  %9  >  5000.  In 
the  Interval  4000  <  NRt  <  5000,  the  >4  vs  NRc  relationships  exhibited  a  double  reversal 
of  slopes  with  maximum  values  of* cj  occurring  near  Npc  -  4800.  This  unexpected  transi¬ 
tional  behavior  presents  a  novel  feature  that  has  not  been  encountered  previously  In 
similar  studies. 
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delays  of  similar  mixtures.  oth»v  data  from  the  literature  on  ignition 
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49-66  tl954).  “”B  'U,S*  Ifttlon»1  Bureau  of  Standards ),  Q,  no.  1, 
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"Shell"  Research  Limited 
20-1  (1963). 


VOELS  fOR  SUPERS  OlfIC  TRAMS  PORTS 


Shell  Aviation  levs,  no.  *306 


our  antioxidant  classifications,  based  on  differences  In  the  method  by  which 
their  effect  are  noted.  The  mechanic.  of  chain-storing  aoti«  iTdSoSid 
four  different  reactions  which  have  been  proposed.  The  participation  of  the  i 

me  hanlsm  as  the  first  step  in  the  chain-stopping  meohanlem  been  lnrestl« 
obiMrrlnc  th.  *f.ot  Of  r.PUoln,  th.  «tlT.^2og«,TS. 

strated  with  a  secondary  aryl  amine  antioxidant  as  well  as  with  phenols.  Abel 
«SSSaSr  antl0Xl<lant  1B  ^  a.  the  Initial  st.p  lS^  ^  * 


'V,  Ye.  S.,  and  Roshlcov,  I.  V.,  THE  DETERMINATION  OP  THE 
Khlmlya  1  Tekhnologiya  Toplv  1  Hasel,  1958.  no.  4,  46-51 


Sht either,  S.  H.,  Skuratov,  3.  M.,  Daukahas,  ▼.  L,  and  Levina,  R.  Ta.,  BRASS  Of  COBOSTICN 
Ot  SOME  BRANCHES  ALKANES.  Academy  of  Soience  (U.  3.  3.  R. ).  Proceedings.  Chemistry  Section, 
127.  621-3,  (1969). 


Existing  data  for  2,2,4,4,tetramethyl  pentane  Indicated  a  need  to.  incorporate  a  correction 
factor  to  usual  methods  of  calculation  of  heats  of  combustion  by  additive  schemes.  Expert 
mental  work  was  carried  out  to  see  if  other  paraffins  with.  9  separated  quaternary  carbons 
showed  similar  deviations  from  additivity  rules.  Several  such  compounds  were  synthesised 
and  tested  for  heat  of  combustion.  All  showed  approximately  +6  local  deviation  from  pre¬ 
dicted  heats  of  combustion.  Several  compounds  with  y- separation  of  quaternary  carbons 
showed  substantial  agreement  with  predicted  heats  of  combustion. 


Shtem,  V.  Ya. ,  THE  OAS- PHASE  OXIDATION  OP  HYDROCARBONS 


This  book  gives  a  comprehensive  treatment  of  cool  flames  and  oxidation  processes 
hydrocarbons  at  temperatures  up  to  about  600-600*0.  However,  the  recent  studies 
higher  temperatures,  particularly  using  shook  tubes  for  study  of  rapid  reactions 
been  excluded  from  consideration. 


Shuikin,  N.  I.  and  Naryshkina,  T.  1. ,  CATALYTIC  SYNTHESIS  OF  CYCLOPENTADIEME  HYDROCARBONS 
World  Petroleum  Congress  (Fifth).  Proceedings,  (IV),  109-19  (1969). 


Hydrocarbons  of  cyclopentadlene  series  were  obtained  by.  dehydrogenation  of  6-carbcn 
eye  lanes  and  cyclones  and  by  dehydrooycllsatlon  of  i,  3 -alkadienes  over  platinised  carbon 
and  potassium  promoted  shromia-on-alusdna  catalysts,  respectively.  Highest  yields  were 
obtained  at  about  600*c  and  20-26  am  pressure.  * 


Division  of 


A  brief  study  was  mu 
catalyst  at  500*0. 
8-29?  of  unsaturated 
these  alkanes. 


...  Timofeeva.  E.  A.,  Plotnikov,  Yu.  ». ,  Dobrynina.  T.  P 
T.  S. .  PREPARATION  OF  C«-C1#  ALKENES  BY  THE  CATALYTIC  IS 
Petroleum  Chemistry  V. 3. S.R.,  2,  328-40  (1963). 
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Si*?0*  *•  x*  •**  Tulupora,  E.  D.,  —MWHPQI  09  OAflOLDB*  AKU  f»lB 
FBACTIOWS  IM  HtfttVGE  09  VICXXL  OH  VARIOUS  CARR2BRJ.  Acm demy  of  Science.  (uTsT flt  »). 
Bulletin.  Division  of  Chemical  Sciences*  1960.  1166-70. 

The  chemical  nature  of  the  carrier  has  a  substantial  effect  on  the  catalytic  properties 
of  a  nickel  catalyst  for  the  dehydrogenation  of  cyclohexane  reaction.  The  most  active 
and  stable  catalysts  are  obtained  by  the  deposition  of  nickel  on  aliaina.  However 
even  nixed  catalysts  having  alumina  as  a  component  (AlgO.  +  aiOj  and  A1*0.  «.  ye.0.1  were 
relatively  active  and  stable  dehydrogenating  catalysts. 


?‘UV  Krynlt*ky»  J*  A*  Gerhart,  H.  W.,  A  STUDY  BY  LIGHT  SOAMHUHI  09  «BB 
EITEOT  »  mm  fEKPERAXQRE  09  THE  ffORMTIOH  09  USQUBIES  JM  JET  YQELS.  9.  3.  laval 
Research  laboratory.  Report  5563,  Ootober  1960.  17  pp. 


An  investigation  of  the  chemical  behavior  of  JP-4  and  JP-5  fuels  and  pure  hydrocarbon 
solutions  heated  to  high  temperatures  1300'  to  700-9)  has  been  undertaken  using  light 
scattering  and  gas  chromatography  as  the  primary  research  tools.  In  the  temperature 
ww^studied,  the  ^  Mounts  of  nonhy«roearbon  substanoes  present 

mLlt^r  f®4  nitrogen  compounds,  gives  rise  to  insoluble  materials. 

m3or  a*0<*Pos1tion  prooess  has  apparently  been 
bllminated  by  (a)  the  absence  of  particle  formtlon  in  a  fuel  heated  in  an  oxygen- 

J®4  <b)  “  infrared  spectral  analysis  which  shows  no  gross  ^ten^s 
J?  5S  h®  •tructure  after  heating  the  fuel.  If  the  intensity  of  light Hatter  lag 
/JT!,UrI  01  ^-t^W^ture  stability,  it  indicates  that  olefins  and  cyclo- 
paraffins  tend  to  stabilise  synthetic  fuel  mixture,  whereas  aromatics  have  a  degrading 

th^Th^SI  ?hpfl>*b®«rmJhic  •tudies  have  shown  that  there  is  a  direct  reaction 

b0OB  *  bisulfide  present  in  the  mixture  to  produce  soluble 

SE22I  *J*fr?M®0#  **  ol*fln*  •“*  °y°loparaffins  and  insoluble  products  in  the 
prtifQoi  or  arontioie 


Shulkln,  H.  I.  and  Tulupova,  E.  D. ,  HIGHLY  ACTIVE  VICXEL  -  ALQNHA  CATALYST  Rft  Ml  mv. 

*xw.  Ac.^  Of  8cl.nc.a 

Division  of  Chemical  Sciences,  1960,  668-74. 

■■  >•  *  "  \ 

r  Vi'iM.  *'  4SK  H.  t  l£ ; 

A  method  is  proposed  for  the  preparation  of  an  active,  stable,  and  reproducible  nlchel- 
alumlna  catalyst  for 'the  dehydrogenation  of  cyclohexane.  The  essential  factor  in  the 
preparation  of  this  catalyst  is  the  presence  of  an  exoess  of  nickel  Ians  In  the  res  nt Ion 
medium  at  the  end  of  the  precipitation  of  nlckalous  and  aluminum  hydroxides.  A  3Qg 
nickel-alumina  catalyst  prepared  by  this  improved  method  preserves  high  activity  for  a 
long  time  (249  hours),  without  regeneration,  in  the  araraatlxatlon  of  unfrac  t  Iona  ted 
Surakhan  gasoline.  . .  ' 
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3ieg,  R.  ?. ,  Conatabaris,  0.  and  Lindquist,  X.  X.  (C&llfsrnia  Rasas rch  Carp.), 
▼BBUXI1Q  SJLKFIR  MLQBET0MS1SX  STUDIES  CF  SUPFCRH©  HCKEL  CATUOTR.  Smsrtim 
Chemical  Society,  Abstracts  of  Papers,  145th  Meeting,  September  HtS.  p.  19  X. 


Vibrating  sample  magnc  tome  ter  studies  of  supported  nickel  catalysts  ix-dicahs  that 
method  provides  a  rapid  and  sensitive  determination  of  the  concentration  of  sac** 
material.  Striking  differences  in  tfau  amount  of  metallic  nldml  on  silica,  alsmli 
and  silica-alumina  supports,  studied  by  this  technique  as  a  function  of  haat  tree 
and  environment,  mere  found.  Magnetic  measurements  correlated  with  the  catalytic 
activity.  The  present  method  is  compared  with  other  techniques  far  measuring  mic 
on  supported  catalysts. 


Silversteln,  A.  and  Bell,  I.X.,  LIQUID  1X1X000  AS  A  JIT  FUEL  FOR  HIOK-AII 
X.  S.  Rational  Advisory  Committee  for  Aeronaut ios,  IM  USCSIt,  April  1999, 


Analytical  and  experimental  studies  ef  the  use  of  liquid  hydrogen  as  a  Jet-engine  fail 
ere  reviewed,  end  the  possible  extension  of  aircraft  performance  that  mill  fallow  am 
adequate  research  end  developMat  effort  is  diseases!.  Dee  la  made  ef  aasueptlame  t 
regarding  performance  end  weight  ef  compensate  that  are  believed  consistent  with  the  < 
state  o 1  the  art  anfi  the  progress  anticipated. 


Leningrad.  Vaeaayusnl  Xoftyanol  Xauchno-Iaaledovatolakil  Qeologoramsd  ochnyl 
Trudy,  no.  174,  77-97  (1991).  (CA,  H,  ll«5h). 


Se^f  ral  mixed  bacterial  populations  mere  studied  uith  respect  to  thslr  assimilation  of 
various  hydrocarbon  components.  Tbs  uss  of  hydrocarbons  by  bacteria  depends  an  the  com¬ 
position  of  the  hydrocarbons  and  the  distribution  of  rings  end  radicals  in  their  structures 
Xt  also  depends  on  the  malm-up  of  the  bacterial  biooenesia. 
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convection  heat  transfL^fJo/J  heatld  Set!I  Btudy  0,1  th*  *«»inar  free- 

was  shown  to  be  a  function  of  th^hJlt  rate  as  v.il dJ°iid#:  Thar**1  conductivity 
it  appears  to  increase  linearly  with  th*  latt.r*  1jLa*,.of  ^  temperature,  and 

approach  to  the  critical  atito  tachnlqu#  Pitted  a  closer 

experiments.  A  corr.lSi”  for  ^  SS^L^SSi  **"  111 

ments  is  presented.  lux  und*r  conditiona  similar  to  the  experl- 
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C| -C.^PARaWiNE11^^0?!:**!  n"  °"  l***0  S«.«arch  and  Inglnurln*),  REACTIVITIES  0?  son 
109-U  U^f  M-A1.0,.  Journal  of  ObMoal  and  *n*ln«rln*  Data,  «.  no.  1. 
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Singer,  J.  M.  end  ftnaw,  J.,  CARBON  FORMATION  IX  YHt7  RXC8  HYDROCARBON  -  AZX  ISAM*.  y  ,^ji- 
U.  S.  Bureau  of  Mines,  RI  8007,  1982,  80  pp. 


■  - y  W*  3  *£  4«*‘4r  t 


Teste  using  ethylene  »nd  propane  as  fuels  were  carried  out  to  Identify  the  ssola  limits  of  ^ 
gaseous  fuel-air  mixtures  and  to  obtain  and  evaluate  basic  chemical  Information  on  the 
formation  of  smoke  In  very  rich  flames  near  the  smoke  limit.  The  mechanism  of  carbon 
formation  in  weakly  smoking  flames  is  the  same  for  premixed  and  diffusion  flames  of  gaseous 
hydrocarbons ;  acetylene  Is  a  key  material  In  carbon  formation  In  weakly  smoking  flames. 

It  appears  with  the  tsiset  of  yellow,  and  Its  concentration  falls  as  solid  carbon  Is  formed. 
Conversion  of  carbon  monoxide  to  oarbon  and  oarbon  dioxide  under  special  conditions  of 
temperature  and  perhaps  catalysed  by  suitable  metal  or  carbonaoeous  surfaces  can  also  be  a 
source  of  carbon  from  flames.  Carbon  formation  In  weakly  smoking  flames  does  not  occur 
through  polymerisation  and  dehydrogenation  reactions,  nor  through  oxygenated  hydrocarbons. 

An  extensive  bibliography  Is  included. 


Sipple,  H.  B.  and  Wald,  0.  0.  (Lockheed  Aircraft),  THB  HOT  AIRPLANE.  Mechanical 
Engineering,  T9,  925-7  (1957). 


The  paper  gives  a  popular  presentation  of  some  of  the  problems  in  meeting  the 
materials  (primarily  structural  materials)  requirements  of  supersonic  aircraft. 


Skinner,  0.  B.  and  Ruehrwein,  R,  A.,  SHOCK  TUBE  STUDIES  ON  THB  PYROLYSIS  AND  OXIDATION 
OF  METHANE.  Journal  of  Physical  Chemistry,  55,  1786-42,  (1959). 


A  shock  tube  has  been  used. to  study  the  pyrolysis  and  oxidation  of  methane  In  the  range 
1200-1800*K  under  homogeneous  reaction  conditions.  Induction  times  were  measured  for 
several  CH4-O1  mixtures  of  100  or  less  0|  oontent,  in  the  range  of  1  to  10  milliseconds . 
The  experimental  activation  energy  for  pyrolysis  Is  101,000  cal/mole.  With  addition  of 
oxygen,  the  motivation  energy  decreases. 
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Slaiby,  T.  a.  and  Staubaoh,  n.  L.  (United  Aircraft),  PROPULSION  8I8TBIS  FOR  8UHBIw  ,M  ,| 
SONIC  TRANSPORTS.  Society  of  Autoatotlva  Engineers,  SAB  Papa r  S86A,  October  1962., 

6  pp.  (International  Aerospace  Abstracts,  3,  no.  2,  73  abstr.  A  63-10721) . 


Study  of  design  considerations  Involved  In  determining  .the  optimum  propulsion  system 
for  SST  aircraft.  The  total  systea  Includes  the  Inlet  and  exhaust  nossle  as  well  as 
the  engine.  In  particular,  the  Influence  of  engine  airflow  scheduling  with  Mach  number, 
as  it  affects  the  overall  performance  and  weight  of  the  propulsion  system.  Is  dlsouosed. 
For  the  purposes  of  the  study,  the  engine  Is  assumed  to  be  a  duct-heating  turbofan 
with  Mach  3  cruise  capability  having  a  conlcal-eenterbody,  ai i symmetric  Inlet. 
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Smith  Q.  Q.,  GAS  TURBINES  AND  JET  PROPULSION;  6th  ed.  London,  lllffe,  1965  .  412  pp. 


2 

<i )  Oi 

V| 

A  comprehensive  treatment  of  gas  turbine  engines  for  aircraft  Is  given  In  the  manner 
of  a  textbook.  The  treatment  of  fuels  and. fuel  systems  Is  appropriate  to  the  publica¬ 
tion  date  and  does  not  Include  characteristics  desirable  for  supersonlo  aircraft. 

Rather  great  attention  Is  given  to  hardware  details  of  specific  systems. 


Smith,  J.  0. ,  Fabuss,  B.  M  ,  Borsanyl,  A.  S.,  and  Lalt,  R.  I.  (Monsanto  Researoh), 
EVALUATION  OF  MATERIALS  AS  ENDOTHERMIC  AVIATION  FUELS.  U.S.  Air  Force,  WADD  TR60-841, 
Part  II,  Contraot  AF  33(6l6)-7845,  December  1961.  91  pp.  (AD  273833). 


Seven  pure  hydrocarbons  were  evaluated  as  potential  endothermic  fuels.  The  rating  of 
these  compounds  was  summarised  from  the  standpoint  of  conversion,  gas  formation,  ooke 
deposit  formation,  and  heat  sink  capaolty.  The  fuels  wares  oetane,  oyolohexane, 
ethylbenzene,  p-xylene,  deoalln,  soltrol-170,  and  tetralsobutylene.  The  rating 
reported  applied  only  to  the  operating  ranges  investigated,  and  showed  that  oetane, 
deoalln,  soltrol-170,  and  oyolohexane  could  be  used  as  endothermlo  fuels  at  the  higher 
temperature  levels  whereas  tetralsobutylene  Is  best  suited  for  the  lower  level.  Direct 
measurement  of  heat  Inputs  showed  that  the  calculated  heats  of  reaotion  were  of  the  pro¬ 
per  order.  The  overall  heat  transfer  coefficient  was  calculated  and  used  to  obtain  a 
comparison  between  calculated  and  measured  conversion.  The  feasibility  of  ooke  removal 
from  the  reaotor  tube  walls  by  steam  Injection  was  established.  Three  parafflnlo  CRO 
fuels  were  evaluated.  The  heat  of  reaotion  was  100-400  Btu/lb  converted  material  at 
conversions  of  40-600  and  they  oould  be  as  successfully  applied  as  the  best  pure 
hydrooarbons . 
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33(6l8)-5799,  February  1918.  294  pp.  (AD  277397).  *  *  Vo1  **  Contract  ** 
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Force.  WADC  TR  59-327  K  n  V,  «  !0HnB  II.  HISROCARBOV  PRO  PERT  IRS.  U.8.  Air 
(AD  317338)  "  '  701  “•  Oontr*ot  »  33(618 1-6189.  February  1863.  70  pp. 

JSrt?«*»!1g^nttar^*SC.PriP*f  1“.°f  144  “■  tabulated.  The  pro- 

•PIpo  ooapounds,  paraffinic  .  **|*^“*4  rlf** •  °on4,"*,<l  **<**■ 

Molecular  atruoturaa  serial  numb.-. r** . ,r, ~  hydrocarbons,  petroleum  fraotlona. 

hydrocarbon  are  lnoluded  i«hp.»«/.!S _ 0>1  for**la#  1114  *11  possible  names  of  each 

la  indicated  K»tlm«ted  minimum  over-all  purity  of  the  hydrocarbon  samples 
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■S?*  --W^3‘,0n*  n*ln*  D*  *nd  Harrington,  E,0.  (Monsanto  Research  Oorp. ), 

EFFBOTS  OP  SEIECTEP  STRAINS  CF  NZOROORO&KISMS  OF  THE  COMPOSITION  OF  PURUS  AID  LOMZOAIFa 
U.S.  Air  Foroe,  f  TD-TDR  63-4117,  Part  I,  Contract  AF  33 ( 667 ) -9814,  Naroh  1964.  66  pp, 

A  total  of  35  Jet  fual  samples,  ona  lubricant,  and  44  pura  hydrocarbon*  hava  been 
screened  for  growth  and  nongrowth  support  for  16  aereblo  baotarlal  cultures^  Thirty  at 
those  Jet  fuels,  the  ona  lubricant,  and  eleven  of  the  pure  hydrocarbons  ware  •i>^ 
screened  against  five  fungal  cultures.  Only  ona  of  the  Jat  fual  sanies  o  owlet  el*  «j 
resisted  baotarlal  attack.  All  30  Jat  fuel  saaples  showed  varied  growth  aupportfor 
the  five  fungal  oulturas.  Only  n-oetana  of  the  pure  hydrocarbons  screened  (Naphthenes 
and  n-oetane)  supported  fungal  growth.  Reaoval  of  n-alkanes  frost  a  series  of  baotarlal 
growth- supporting  Jot  fuels  significantly  reduced  their  growth- supporting  properties 
The  residual  growth  is  due  either  to  Incomplete  removal  of  all  h-alkanes  or  to  the 
presenoe  of  other  growth-supporting  components  In  the  fuels.  Future  experiments  are 
designed  to  resolve  this  question. 
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R'  411(1  Oordon»  A*  s*  (&•  s.  Naval  Ordnance  Test  Station),  A  STUDY  OF 
PYROLYSIS  OP  CYCLOBEXENE.  Journal  of  Physical  Chemistry,  66,  1124-8  (1961). 
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*  *  ^  **  cycloh#xen*  ha*  b##n  •tudied  over  the  temperature  range  425-535*.  There 

are  three  concurrent  homogeneous  decomposition  processes:  seleotlve  cracking  to 
ethylene  and  butadiene,  dehydrogenation  to  eyolohexadlene  and  hydrogen,  and  non-seleotlva 
i**?*  produot*-  *»  two  proc.t...  m  Intr^oSi  ™ 

established  to  be  first  order  with  speoiflc  rate  constants  1.4  X  101T  exp  t-72700/Rr 

•  “«  l;»  *  «*  t-nao/te  r..„ctu.u.  Th.  thi^aiooio.m.n 

pUh  t.  yU  .  fr«.  rjaiou  MohMlM  vhlch  ..count.  for  10)1  or  1...  of  th.  toUl  o,clo- 

for  th.  oy.r-.ll  0.o«*Mltloh  1.  k.  - 
7.7  X  10  exp  (-67600/to  sec.  1 ).  Mechanisms  consistent  with  the  data  are  proposed. 

l8.th*  ±nt#rpr#t»tion  <*  the  data  which  shows  that  the  energy  of 
vat  ion  for  the  two  Intramolecular  paths  Is  the  same  within  experimental  error. 
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Snit serov,  Yu.  V.,  THE  INFLUENCE  OP  CERTAIN  ADDITIVES  01  TEE  FOHIATION  OP  MV08IT8  JM 
FUEL  AT  ELEVATED  TEMPERATURES.  KhimlyA  1  TekhriologlyA  fopliv  1  Masel,  1961.  no.  11, 
55-59.  :  ''  i 


Sobel,  J.  B.  (Massachusetts  Institute  of  Technology),  ESTIMATION  09  LIQUID  HEAT  CAPACITIES 
IN  THE  CRITICAL  REGION.  S.  M.  Thesis,  Massachusetts  Institute  of  Technology,  June  1963. 

61  pp. 


This  thesis  proposes  a  technique  for  estimating  the  heat  capacity  of  saturated  liquids  at 
reduced  temperatures  above  0,70.  This  work  is  based  on  a  rigorous  thermodynsmlo  equation 
first  suggested  by  Hatson  relating  the  heat  oapaolty  of  the  saturated  liquid  to  the  heat 
capacity  of  the  vapor  In  the  Ideal  state  and  corrections  for  the  deviations  from  Ideality, 
The  method  was  tested  on  16  compounds  over  the  temperature  range  0. 70  <  Tr  <  0.08, 


Solcollk,  A.  3..  SPONTANEOUS  COMBUSTION,  FLAME,  AND  INTONATION  IN  OASES 
Isdatelstvo  Adademll  Nauk  SSSR,  1960. 


The  book  la  a  comprehensive  textual  treatment  of  the  subjects  of  spontaneous  combustion, 
flame  propagation  and  detonations  In  gases.  Thermal  and  chain  processes  of  Ignition 
and  detonation  are  discussed  In  detail.  Mechanisms  of  combustion  in  cool  and  hot 
flames,  and  diffusion  flames  In  laminar  and  turbulent  flow  regimes  are  treated.  Shock 
and  detonation  waves  are  also  discussed. 

..  ,  i-  al,  «  t»  >.•  <  & 


Sokolov,  S.  It.,  and  Tarlakov,  Tu.  V,,  EXIT  CAPACXTI  AT  CONSTANT  nUESStX 
OF  THB  AVIATION  FUBLS  3FWZMS  B-70,  HBOS  DTI  *4  AND  FUEL  T-5.  Moscow. 
Ins tl tut .  Trudy .  Sbornik  State!,  1961.  no.  152,  15-30.  (CA,  58,  4177  f) 


Buiiing  ox  uncsr  ana  or  aqueous  sugar  solutions  In  a  vertloal  pips  and  the  determination 
VJf**?  Yalu#*  th*  transfer  ooafflolant  along  sections  of  the  pipe  vara  experi¬ 
mentally  Investigated.  Heat  fluxes  frcsi  10*  to  1.5  X  10«  kcal/n»-hr  and  a  range  of  pres- 
*yr#“  w*r*  covered.  The  variation  of  the  average  value  of  heat  transfer  coefficient  for 
the  vholi  pipe  as  a  function  of  heat  flux  is  given  as  well  as  a  generalised  equation  for 
the  middle  none  where  distinct  boiling  on  the  whole  surface  prevails.  It  was  found  that 

U  ln*enaltlv#  t0  the  Action  vaporised  up  to  a  steaa  con¬ 
tent  of  80-9QN.  Above  95*  vapor  In  the  stress  the  heat  transfer  coefficient  deoreases 
sharply. 
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Souaa.M.  A.,  Joy,  H.,  Smith  D.  L.,  and  Sohmitt,  Hi  j.  (OenerAl  Bltotrlo  ComdI. 
raRFORMAHCB  AXD  ECONOMIC  EVALUATION  Of  SUF1RS0NIC  THAIS PORTS  OVTZMIBD  fOR  <SlSw 
PROPULSION  SUBSYSTEMS.  Aerospaoe  Engineering,  Jl,  no.  3,  43-53,  1MI. 


Because  the  commercial  supersonic  transport  pros  ant*  a  ntv  frontlar  of  technology,  and 
because  the  requirements  to  be  placed  on  the  engine  are  expeoted  to  be  rather  severe 
an  extensive  analysis  of  the  supersonlo  transport  has  been  undertaken.  The  Intent  of 
the  analysis  effort  Is  to  find  out  how  the  airframe,  engine  operational  requirements, 
and  economics  are  Interrelated.  Although  these  studies  are  of  a  continuing  nature, 
sufficient  work  has  been  completed  to  provide  significant  insight  on  this  subject. 
However,  it  Is  concluded  that  it  Is  not  yet  possible  to  identify  the  exaot  airframe/ 
engine  combination  which  will  produce  an  optimum  supersonlo  transport,  lnasmuoh  4s 
mission  and  noise  requirements  have  not  yet  been  fully  formulated. 
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Southwest  Research  Institute.  BIBLIOGRAPHY  OP  FUEL  STABILITY,  SUFPUMBNT  I.  U  S.  Army 
Ordnance  Fuels  and  Lubrloants  Research  Laboratory,  Contract  DA  23-072-ORD-934  April 
1957.  65pp.  (AD  150851). 


This  survey  covers  fuel  stability  publications  for  the  period  1052-57.  Information  is 
presented  as  an  annotated  bibliography  divided  into  two  seetions.  The  first. covers 
published  material  available  from  normal  olvlllan  sources  and  from  A8TIA.  The  second 
summarizes  patent  Information  and  was  oomplled  from  a  search  of  "Chemleal  Abstracts" 
Included  are  test  methods  for  determining  fuel  stability,  development  of  fuel  antioxi¬ 
dants,  stabilizers,  oorroslon  inhibitors,  etc.,  factors  influencing  gum  and  deposit 
formation,  and  fuel  stabilizing  treatments.  Fuels  considered  inelude  gasoline.  Jet 
fuels,  distillate  fuels  from  cracked  stocks  and  residual  oils. 


£”!!!!*  M*  Gc®J*rltln»  H.,  relationship  bethebm  properties  aid  pouei 

AIR  ENGINES.  Deutsche  Versuohsanstalt  fuer  Luftfahrt,  Report  210, 
2oT^J?t*AD”3orI!l)Britain’  IUnl,tx,y  of  Av*»tlon,  Report  TIVT.5460,  December 


The  influence  of  various  ohemico-physical  data  of  fuels  on  the  thrust  of  a  snmll  test 
ramjet  engine  is  investigated.  Characteristics  influencing  the  preparation  of  the  fuel 
under  ^definition  "heat  preparation*  and  their  influence  on  oombustlon 
behavior  determined.  A  method  of  calculating  the  power  data  of  Jet  fuels  with  partial 
oombustlon  is  dlsoussed. 


7 


1 


4 


U 


t 


Splvack,  J.  D.  and  Pinas,  R,  N.  (Oelgy  Raaaarch  Laboratories),  MLIOXZAIfiBPOi  9CHXW  , 
BISS  or  TSRTUinr-AlfIXQilXniNZXKS  A8  STABILIZERS  FOR  KHKOCARBCM.  African  Chemical 


Society.  Division  of  Petroleum  Chemistry.  Preprints,  5,  no.  1.  87-07  (March  i960) 


C 


The  paper  presents  data  on  salleylaldelyde  Sohlff  bases  of  certain  tertiary  aalnoalkyl- 
amlnes  as  stabilizers  for  hydrocarbons  subject  to  aetal  catalytic  oxidation  in  an 
oxygen  atmosphere.  Oxidation  experiments  were  run  in  three  different  hydrocarbons: 

(a)  cyclohexene*  (b)  a  straight-run  gasoline  and  (c)  a  solvent  extracted  paraffin- 
type  lubricating  oil.  Two  of  the  most  effective  deactivators  in  cyclohexane,  I.  I, 
V-tetraki8-( 2-salicylideneaminoethyl )  etfaylenedi amine  and  nltrilotris-( 2-salicylldene- 
amlnoethane),  are  also  effective  deaotlvators  for  heterogeneous  catalysis  by  oopper  in 
a  mineral  lubricating  oil  and  in  gasoline  containing  soluble  oopper. 


Squire.  L.C.,  SOME  NOTES  ON  TURBUIZHT  BOUNDARY  LAYERS  WITH  FLUID  INJECTION  AT  HICK  SUPER¬ 
SONIC  SPEEDS.  Great  Britain.  Royal  Aircraft  Establishment,  RAB  TN  AERO  2904,  July  1963. 
19  pp.  (AD  421  965). 

Transpiration  cooling  has  been  suggested  as  a  research  toplo  for  the  High  Supersonic 
Speed  wind  tunnel  (N  -  2.5  to  5.0)  at  R.A.B.  Bedford.  In  these  notes  a  brief  review  of 
existing  work  on  this  subject  is  given  and  regions  where  more  experimental  work  is  needed 
are  pointed  out.  Using  existing  data  an  attempt  is  made  to  assess  the  Importance  of 
transpiration  ooollng  for  a  long  range  aircraft  flying  at  high  supersonio  speeds. 
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Stack,  J.,  THE  SUPERSONIC  TRANSPORT. 
50-63  (Ootober  19631. 


International  Science  and  Technology,  no.  22, 


The  paper  presents  a  popular  exposition  of  the  problems  in  development  of  a  commercial 
supersonio  aircraft.  Materials  problems  and  temperature  limitations  of  materials  are 
discussed.  The  use  of  fuel  as  a  coolant  is  mentioned,  but  there  is  no  quantitative 
treatment  of  this  design  aspeot. 
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Stalling*,  R.L.,  Jr.,  Burbank,  F.B,  and  Howell,  D.Y.  (langley  Research  Oenter),  M*t 

sbaisur  aid  tressuis  measurements  on  mu  wwas  at  bach  unds  op  s.si  aid  «,« 

AID  ANGLES  OP  ATTACK  PROM  -46*  to  45*.  U.S.  National  Aercnautios  and  Spaot  Adulnls- 
t ration,  TM  D-2S87,  August  1964.  176  pp. 

Measurements  vara  obtained  on  both  sharp*  and  blunt-nose  dslta  amps  haring  70*  sweep 
and  dihedral  angles  of  0*  and  24.8*.  The  tests  vara  oonduotsd  at  nominal  Reynolds 
nuhber  par  foot  of  2.9  x  10*  and  4.1  x  10*.  Comparisons  of  the  experimental  data  with 
existing  theories  and  oorrelatlon  parameters  are  presented.  Complete  tabulations  of 
the  experimental  results  are  Included. 
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Stallings,  Robert  L.,  Jr.  and.  Howard,  P.  V.,  HBLIUH  GORGKNTRATIGNS  DGHISTRXAN  OP  A 
VENT  EXHAUSTING  HELIUM  AT  SONIC  VELOCITY  INTO  A  SUPERSONIC  STREAM  OP  AIR  AT  MACH 
HU1BERS  OP  3. SI  AHD  4.50.  U.S.  National  Aeronautics  and  Space  Administration, 

TM  D-1787,  May  1282.  20  pp. 

oo 

Concentrations  were  obtained  at  7.2,  14.4,  and  21.7  rent  diameters  downstream  of  the 
vent  for  ratios  of  vent  statlo  pressure  to  free-stream  static  pressure  frcm^mbfc  - 
approximately  4  to  18,  and  helium  stagnation  temperatures  of  approximately  SS0«R 
and  260*R.  Either  Increasing  the  ratio  of  vent  pressure  to  free-stream  pressure 
or  decreasing  the  vented-gas  stagnation  temperature  resulted  In  an  Increase  In  the 
concentration  profiles  at  all  three  measuring  stations. 
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Star  loan,  E.S.  Whitney.  L.M.  and  Bollo,  P.O.,  EBVELOPMEVT  OP  A  LABORATORY  IMTHOD  FOR 
EVALUATION  OP  FUELS  FOR  GAS  TURBINE  ENGINES.  Shell  Development  Co.,  8-13186,  U.S.  Air 
Force  Contraot  AF  33(038) -688,  Final  Report.  April  1950.  38  pp.  plus  figures  and  tables. 

The  quantity  of  carbon  that  accumulates  in  a  given  gas  turbine  combustor,  and  the  amount 
of  smoke  In  the  exhaust,  have  been  demonstrated  to  be  functions  of  the  carbon-hydrogen 
ratio  and  volatility  of  the, fuel.  The  correlation  vlth  the  speolflc  gravity  of  the  fuel 
Is  also  quite  satisfactory.  Ivideno*  from  the  tests  described  Indicated  that  fuel  vet¬ 
ting  of  the  combustor  vail  vas  a  primary  cause  of  carbon  deposition.  Fuels  of  widely 
different  oxidation  stability  still  satisfied  the  correlation  vlth  carbon-hydrogen  ratio 
and  volatility.  Operating  variables  far  overshadow  the  effeot  of  fuel  factors  In  deter¬ 
mining  the  rate  of  carbon  deposition  and  the  amount  of  smoke. 
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Steinberg,  M  end  Kaekan,  V.  1„  IOBXSICB  Of  O0WO9T2BIK  MUTWE9  K 
664-72  in:  Symposium  (International)  on  Combustion,  5th,  University 
30-Septembar  S,  1954.  Mew  York,  Reinhold,  1955. 


Ignition  of  atolehiomstrio  hydrogen- oxygen  and  propane-air  mixtures  by  ahoek  wares  was 
studied.  It  was  found  that  ignition  phenonena  were  sore  reproducible behind  ahooka  *  i  . 
refleoted  free  the  end  plate  of  the  shook  tube  than  behind  incident  ebooks.  Senee, 
extensive  data  were  collected  only  for  ignition  upon  reflection  from  the  end  of  the  tube. 

The  lowest  tenperatures  at  which  ignition  was  observed.,  for  the  hydrogen-air  Mixture  were 
in  the  range  775*1  to  825*K.  Ignition  delays  of  essentially  0  to  980  usee,  were  observed. 

For  propane-air  the  ignition  limit  was  approximately  1200*1  for  a  pressure  of  7  atmospheres, 
and  decreased  with  Increasing  pressure.  The  longest  ignition  delays  were  470  usee.  Lower 
Ignition  tenperatures  and  longer  delays  night  have  been  observed  in  a  longer  shook  tube  since 
the  arrival  of  a  rarefaction  wave  would  have  been  postponed.  The  anomalously  low  temper 
at  urea  previously  reported  for  Ignition  by  shock  waves  are  explained  as  due  to  Imperfeotlon 
In  experimental  apparatus. 


Steiner,  H.,  CATALYTIC  CYCLZZATIC*  AID  AR0MATZZATI0K  OP  HYDROCARBONS 
Emmett,  P.  H.,  ed.,  "Catalysis,  Vol.  IV",  lew  York,  Relnhold,  1956. 


The  dehydrooyolisatlor.  of  normal  paraffins  to  aromatics  is  extensively  treated.  Mechan¬ 
isms  for  the  dehydrogenation  and  cycllsatlon  reactions  are  developed.  Kinetio equations 
for  the  formation,  of  toluene  from  n-heptene  using  the  proposed  swehanisms  are  derived. 


Stenning,  A.  H.  (University  of  Miami),  TESTABILITIES  n  THE  FLOE  OF  A  B0ZLUQ  LIQUID. 
American  Society  .of  Mechanical  Engineers.  Transactions.  Series  D.  Journal  of  Basic 
Engineering,  86,  no.  2,  213-17  (1964). 


The  time-varying  flow  of  a  boiling  liquid  through  a  series  of  ducts  and  heaters  is  con¬ 
sidered  for  the  case  where  the  flow  rate  is  controlled  by  a  downstream  orifice.  It  is 
shown  that  osolllatory  flow  will  exist  for  a  variety  of  configurations,  provided  that  the 
density  ratio  across  the  system  exceeds  a  critical  value  which  depends  on  the  geometry 
end  the  heat -transfer  relationship .  Upstream  orlf icing  will  help  to  damp  out  theta 
osculations,  as  will  frictions,  inertia,  and  a  pump  with  a  falling  head-flow  elation- 
ship.  The  analysis  presented  is  applicable  not  only  to  boiling,  but  also  to  heating  of 
a  gas  or  a  supercritical  fluid  provided  that  the  frictional  pressure  drop  is  mm  11  and 
the  volume  change  la  large. 
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Stephan,  K.,  ITWW1—  ttD  KGGLUXKiSTZ  M  MMM  mi  M  BAMlMiM.  si 

Ctemie-Ingenienr-Teehmlk,  3g,  no.  11,  775-84  (IMS).  - 'll  ill - ■  i  ■  ■ 

4.  no.  4,  SIS  abstr.  A84-U8S3,  1SS4). 
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Development  of  m  nodal  concept  for  the  mechanism  of  teat  transfer  listen  Mite  ' 

ilquida.  Tte  formation  of  vapor  bubbles  on  solid  sails  is  stsdlsd,  and  tte  rosalts  are 
oxtonded  to  an  investigation  of  tte  offset  of  fettle  feraatlon  upon  teat  transfer.  It 
Is  shown  that  this  approach  loads  to  tte  establish***  of  i^onl+tv  teat  transfer 
coefficients.  Described  are  experiments  to  derive  a  model  lav  for  tte  dstezmimtlon  of 
the  effect  of  heating-surface  roughness  upon  teat  transfer. 


^^ovlch’«t;  ?;*  “  MBCHAIiai  »  hd  miTidaro  cxacxxm  or  mao-  ****£ 

C ARB  OHS.  pp.  230-57  In:  Kezhvusovskoe  Soveshchanlye  po  Khlmll  jfeftl,  IMS.  Sfernlk 
Trudy  .  Moscow,  Xsdatelstvo  Moskovskogo  QAlvorsltota,  i960.  (Cl,  Jg,  abstr.  iSSSQh) 
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A  review  with  33  references.  *■ 
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3tepukhovlch,  A.  D.#  AZMR103  AMD  ■tCHMISM  CP  TBS  ran  mown  gjp  rimnen 
PARASVHZC  HZViOQAMMMS.  Saratov.  Gosudarstvennyl  Unlversltet.  Vo tern 
177-201  (iMO).  (CA,  57.  11453a). 


Wctenjre  Zaplskl.  jjg. 


Systematic  Investigations  were  carried  out  on  tte  effeot  of  various  vn^names  on  tte 
kinetics  and  tte  mechanism  of  decomposition  of  individual  geptim  ■  — -»T-  lw.- 
conditions.  Various  processes  were  considered  and  mathematical  rrf  — »«r  were  derl 

that  define  thermal  cracking  as  a  self- Inhibiting  process,  deal  wife  tte  and 

<*  mhibltod  cracking  and  tte  initiation  and  acceleration  of  the  reactions, 
deal  with  the  overall  kinetics  of  inhibition  and  initiation  of  crackli*. 
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Stepuchovich,  A.  D. ,  THE  KHOTICS  AND  JBCHANI8H  Of  THE  SENSITIZED  CRACKING  OP  PAJU7PINIC 
HYDROCARBONS.  Zhurnal  Fizicheskoy  Khimll,  656-68  (1986).  (Canada,  MatlonAl  Research 
Council,  Technical  Translation  767). 


A  mechanism  Is  proposed  for  the  sensitised  cracking  of  hydrocarbons.  This  mechanism 
explains  the  observations  that  sensitising  agents  can  accelerate  or  retard  hydrocarbon 
decomposition.  A  kinetic  equation  is  deduced  and  Integrated  for  the  rate  of  sensitised 
cracking. 
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StepukhovlCh,  A.  D.,  MECHANISM  07  THE  INHIBITION  07  HYDROCARBON  CRACKING  BY  INHIBITORS. 
Zhurnal  Pisicheskol  Khimll,  32,  2671-4  (1968).  (CA,  £3,  14482f). 


Inhibition  of  alkane  craoklng  by  olefins  (propylene,  Isobutylene)  probably  prooeeds  by  re¬ 
placement  of  the  more  active  radlckls  (H,  Me)  with  the  less  active  allyl-type  radicals. 

H  Is  removed  from  a  Me  group  with  a  weak  C — H  bond  caused  by  the  effect  of  neighboring 
double  bonds.  The  Inhibitor  effeot  Increased  with  an  accumulation  of  Me  groups  In  the 
olefins. 


StepukhovlCh,  A.  D.,  Kbsyreva,  R.  V.,  and  Petrosyan,  V.  I.,  KINETICS  AND  MECHANISM  OP 
HYDROCARBON  DECOMPOSITION,"  I."  MECHANISM  OP  THERMAL  PROPANE  CRACKING.  Zhurnal 
Plzlcheskoy  Khimll,  JJ5.,  no.  3,  600-4  C 1961 ) . 


The  authors  studied  the  thermal  propane  cracking  reaction  as  dependent  on  the  degree  of 
decomposition,  pressure,  and  temperature.  Propane  oraoklng  at  590#C  was  found  to  give 
equal  amounts  of  H->  and  C*Hg,  as  well  as  CB4  and  C2Hl  at  low  pressures  (20  mm  Hg)  and 
low  conversion  (about  100  j;  With  Increasing  conversion  and  pressure,  propane  oraoklng 
mainly  yields  methane  and  ethylene,  with  increased  yield  In  hydrogen,  propylene,  and 
ethane.  The  formation  of  ethane  in  thermal  propane  oraoklng  is  explained  with  a  radical 
chain  mechanism.  The  formation  of  methane  and  ethylene  In  propane  cracking  is  explained 
as  the  decomposition  of  propyl  radicals.  At  high  conversions  (60-700),  less  ethylene 
Is  formed  due  to  secondary  reactions  (polymerization,  hydrogenation).  The  formation  of 
propylene  and  hydrogen  is  explained  as  the  decomposition  of  Isopropyl  radicals. 
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»  *  «4MHn  v  •  tor  uniirica  AMD  TUB  NXCHAXIflM  09  DKCHPOSIfXC*  Of 

Stapulchovlch,  A.  D.  and  Nikitin,  1.  1. ,  THB  OTTIOb  (1«87).  (CA,  59,  07291). 

TSTRAMETHYXZTHYIOT.  Zhurnal  Pisichaakoy  Khinll,  81,  2400-Z  SR* 


Th,  „chuliMl  and  klnotica  of  docoapooltlon  of  (B..C ).  1.  on  th.  *•!»  of  * 

ho?.“gm*ou.  radical  rather  than  a  chain  »ohanl«a. 


1676-86  (1957).  (CA,  62,  8772f). 


A  general  aoh».  for  hydrocarbon  cracking  1.1 

zE^zzszfol  sj?  r=r^?«ssr  »sr 

2  saparate  tarn*  In  tha  aquations. 


Stepukhovlch,  A.  D.  and  Tatari^!*^;>Z'  &2S4)* 

HYDROCARBONS  BY  ADDITION  OP  AZOMETHANB.  Akadamlys  Nauk  SSSR- 

(C.  A.  .49,  13630h,  19G6) . 


AaoMthan.  1.  a  chain  initiator  and  fom.  OB,  r.dU.1. »tl«  of 
reaction.  Cracking  t..t.  «.r.  run  at  *®40«?7,68TS,’,“J,*?”;r,irtl.l  pr...«r.  and 
to  hydrocarbon iSdlf  «u“v.  oono.ntr.tion  of  B.H,  on  th. 
f-SS.“  1^52  £.“Uhlc.ny.  cracking  of  lactate  «.  than 

that  of  C|H|. 
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Sterba,  H.  J.  and  Haensel,  V.  (Universal  Oil  Produets),  FTROLYTIC  AID  CATALYTIC  DSCONVO- 
SITION  07  HYDROCARBONS.  Industrial  and  Engineering  Chemistry,  4£,  no.  9»  2034-41  (1933). 


In  tha  flald  of  hydrocarbon  decomposition  reactions,  the  yaar  and Inf  In  Nay  1953  has 
shown  a  continual  growth  In  tha  thraa  Main  subjects  of  thamal  oraoklng,  oatalytlo 
cracking,  and  catalytic  reforming.  As  Indicated  by  tha  literature,  there  Is  a  consi¬ 
derable  interest  In  processes  for  ethylene  and  acetylene  manufacture  by  thermal  methods. 
In  oatalytlo  oraoklng,  the  problems  of  proper  oatalyst  testing  and  oatalyst  contaminants 
have  retained  the  Interest  of  many  investigators.  In  oatalytlo  reforming,  a  considerable 
expansion  of  the  work  using  supported  precious  metal  catalysts,  particularly  platinum. 

Is  very  much  in  evidence.  65  references  are  given. 
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Sterba,  M.  J.  -nd  Haensel.  V.  (Universal  Oil  Products),  PYROLYTIC  AID  CATALYTIC  DECCMPO- 
SITION  OP  HYDROCARBONS.  Industrial  and  Engineering  Chemistry,  46,  no.  9.  1888-94  (1J254). 
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This  review  is  a  summary  and  brief  digest  of  publications  appearing  In  the  literature 
during  the  year  ending  May  1954,  and  oovers  the  fields  of  thermal  oraoklng,  oatalytlo 
cracking,  and  oatalytlo  reforming.  Continued  studies  have  been  reported  on  the  mechanism 
and  rates  of  thermal  decomposition  of  hydrooarbons .  The  fluidised  coking  process  has 
appeared  during  the  past  year  to  help  solve  the  problem. of  converting  heavy  residual  oils 
into  distillates  and  coke.  The  field  of  catalytic  oraoklng  has  enjoyed  continued  expan¬ 
sion  in  oapaoity  during  the  past  year  although  no  new  oatalyst  or  processes  have  been 
announced.  In  the  rapidly  expanding  field  of  catalytic  reforming  oontinued  interest 
has  been  shown  in  the  application  of  supported  preoious  metal  catalysts.  95  references 
are  given. 
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Sterman,  L.  S.,  Stiushln,  N.  0.  and  Morosov,  V.  0..  AN  INVESTIGATION  07  THE  DEPENDENCE  07 
CRITICAL  HEAT  PLOW  ON  THE  RATE  07  CIRCULATION.  Soviet  Physios  -  Technical  Physics,  2, 

2250-4  (1967).  (CA.  52.  13380b). 


The  thermal  flux  at  which  the  reverse  transition  from  film  to  bubble  boiling  is  observed 
was  determined  as  a  funotlon  of  the  circulation  velocity  for  ethyl  alcohol  at  2-atmospheres 
input  pressure  and  circulating  velocities  from  0,3  to  7.5  meters/seo,  and  for  water  at 
2. 5. atmospheres  and  0.4  to  3.0  meters/seo.  Sons  experiments  with  water  were  conducted  at 
7-atmospheres.  In  the  work  with  water  the  change  in  heat  flow  had  to  be  rapid  because  pro¬ 
longed  film  boiling  could  not  be  maintained.  This  Increased  the  spread  of  experimental 
points,  particularly  at  7-atmospheres.  The  oritical  thermal  flux  was  determined  for  ethyl 
alcohol  at  2-atmospheres  input  pressure  and  circulating  velocities  from  0,27  to  6.95  meters/ 
oeo. 
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whereas  the  reformate  gradually  inoraaead  <«  *  rad*kt  run  gasoline  remained  almost  unchanged. 
An  inhibitor  concentration  of^bout  80  p  p  m  oxl<Utlon  •lability, 

reformate  epecificatione.  P’P  to  *  th#  optlmuB  for  maintaining  the 


Stewart,  D.  0.,  COMBUSTION  IN  RAM  JET  KNOINBS, 
Transactions,  £,  43-51  (May  1961). 


Ileotrlcal  and  Meohanloal  Rngineerin, 
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TRANSFER  STUDIEa^’soME^TjSLR^fllMT^eTnTn^*  S<  N*Val  R,8#arch  Moratory),  HRAT- 
Chemical  and  Eng3^  - 


Physical, 8Seaical^<1SuclearftBand0engLeerSI!tDr °  **!?  ***”  Und#r  "tudy  for  a  nufflber  <*  7*ers; 

to  this  use,  have  ^  *  thM*  fluld»*  relative 

out-of-pile  loop  was  used  to  stJdJ  heat^t?iiifsI  lIli«R!I!ar0h  J*boratwy  »  *«•«•«  convection, 
on  film  coefficient  aeasureae^tilnd  JroJ!rtlM-  SP*°*»1  Mphasis  was  placed 

system  was  designed  to  facilitate  thasa  01  heat-transfer  surfaces.  The 

850»y. ,  with  heat  fluxes  approachina  500  ooo^!,  a!  heat“*faxuf#r  *urfaoe  temperatures  to 
approaching  50  fest/seo.  The  film  eoaM*in<*  **•  *t#»  •***  wlWx  *luid  velocities 
correlated  by  an  eqSawin  of thl for  Mv#n  flul<U  *" 
that  estimation  of  film  coefficients  of  ooi'TOhanv^** ****?«  *hl8  *^u*tion  is  recommended  for 
ditions  of  flow  and  temp^tur«?  Phenyl  «*  aliphatic  oils  for  specified  non- 
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Strauss,  H..  CONFERENCE  ON  HIOH  TBMPBRAfURB  FUEL  STABILITY  —SEPTEMBER  27,  1954.  0.  S. 

Air  Force,  Wright  Air  Development  Center,  Technical  Rote  WCLP  54-193,  October  1954. 
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This  report  contains  a  brief  summary  of  proceedings  at  the  Conference  on  High  Temperature 
Fuel  Stability  held  at  WADC,  September  27,  1954,  Including  presentations  concerning  deve¬ 
lopment  by  participating  laboratories  of  standard  laboratory  method  for  evaluating  ther¬ 
mal  stability  of  Jet  fuels,  minutes  of  discussions,  list  of  fuels  selected  for  use  In 
laboratory  rigs,  conditions  for  running  the  Brdco  rig. 
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Street,  J.  C.  and  Thosms,  A.  (Shell  Petroleum,  Thornton  Research  Centre),  CARBOR 
FORMATION  IN  PRE- MIXED  FLAMES.  Fuel.  34.  no.  1,  4-36  (1955). 


The  critical  concentration  of  air  required  to  suppress  carbon  formation  In  pre-mlxed 
flames  at  o^nstant  pressure  has  been  determined  for  a  large  number  of  fuels,  by  the 
use  of  a  bunsen  type  burner  from  which  secondary  air  was  excluded.  Fuels  of  low 
varpour  pressure  were  burnt  as  mists.  The  effects  of  varying  the  oxygen  concentration 
In  the  air  supply,  pre-heating  the  unburnt  gases  and  adding  small  quantities  of  other 
substances  to  the  unburr.t  mixture  have  also  been  studied.  The  recent  literature  on  the 
chemical  mechanism  of  carbon  formation  Is  reviewed,  and  current  theories  are  coopered. 
It  Is  suggested  that  carbon  forms  In  pre-mlxed  flames  In  much  the  same  manner  as  In 
diffusion  flaskes,  but  that  oxygen,  by  combination  with  carbon  stems,  prevents  those 
atoms  from  participating  In  the  process. 
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A*»  WUliMB*,  1.1.,  CARBON  FCTOMIC*  21  PRI-MEO®  F1AMM. 
?**#arch  Report  K.  113,  U.R.  Ministry  of  Supply  Contraot  *«.  f/ 

*ngs/4668/CB.II(a),  September  1953.  52  pp.  *  ' 
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The  alr/futl  ratio  at  whloh  carbon  format  Ion  la  coaplataly  auppraaaad  baa  boon  d*t#r-  — 

nlnsd  for  oonstsnt  prsssurs  flsass  of  a  large  number  of  fuels  and  pure  hydrocarbons 
using  a  Bunsen  type  burner  from  whloh  secondary  air  was  exoluded,  and  the  effeots  of 
oertain  additives  on  carbon  formation  have  been  determined.  1  hypothesis  explaining 
the  role  of  oxygen  in  suppressing  carbon,  formation  has  been  put  forward,  and  the  results 
obtained  during  the  present  work  have  been  dlsousscd  in  the  light  of  this  hypothesis. 
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Streets,  W.L. ,  CHARA0RRRI3TICS  OF  FLAME  RADIATION  Of  H20R  TEMPERATURE  HXDROGARBCN  FOILS. 
Phillips  Petroleum  Company,  Researoh  Division,  Report  2307-58R  Suasary  Report.  U.S.  Air 
Force  Contract  AF  33(616 ) -5543,  Maroh  1959.  39pp.  ‘ 


Investigation  of  the  effeots  of  a  monocyclic  and  several  polyoyollo  hydroaromatic  high 
temperature  hydrocarbon  fuels  on  flame  radiation  and  flame  tube  metal  durability  has 
been  conducted  in  a  two- inch  laboratory  soale  combustor  under  several  pressure  eomdl- 
tions.  Isoparaffinic  and  aromatic  fuels  were  also  included  for  reference  purposes. 
Although  differences  in  transverse  flame  radiation,  flame  tube  metal  te^eratursiis  and 
flame  tube  metal  losses  were  observed  among  the  polycyolio  fuels  tested,  these  appear 
significant  only  in  the  cases  of  isopropyl  bleyclohaxyl  and  diaothano  decal in  at  high 
pressure.  Dietiiyicyclohexane  exhibited  relatively  low  radiation  fluxes^  Miking  it  appear 
comparable  to  the  Isoparaffinic  reference  fuels  at  all  test  conditions.  A  correlation 
plot  of  flame  tube  metal  losses  versus  transverse  flame  radiation  showed  this  relation¬ 
ship  to  be  mildly  useful  in  predicting  metal  losses. 
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Streets,  W.  L..  QAS  TURBINE  AND  JET  ENGINE  FUELS.  Phillips  Petroleum  Company  -  Research 

un10Mn'no«?0rt  3185-62R,  U.  S.  Navy  Contract  NOw  6l-0590-d,  NMy  1962.  56  pp. 

(AD  2o2  793), 


Tests  were  run  in  a  two-inch  combustor  to  evaluate  the  effect  of  sea  water  ingestion  and 
fuel  sulfur  contamination  on  the  durability  of  turbojet  engine  "hot  section"  components. 
Injection  of  synthetio  sea  water  into  the  combustor  caused  no  significant  ohanga  in 
combustor  liner  metal  loss,  either  with  or  without  sulfur  in  the  fuel.  Natural  Gulf 
sea  water  did  cause  increased  liner  loss  in  both  cases,  and  this  was  found  to  be  due  to 
trace  amounts  of  dissolved  copper  and  nickel  in  the  Gulf  sea  water.  Simulated  turbine 
guide  vanes  of  various  alloys  were  exposed  to  the  hot  exhaust  from  the  combustor  and 
some  detrimental  effects  were  observed  for  sulfvr- containing  fuel  and  for  synthetic  sea 
er^1^88^^°n’  lndeP«nd«ntly*  Flame  radiation  and  oombustor  liner  temperature  data 
showed  that  the  performance  characteristics  of  the  2-inch  combustor  simulate  those  of 
full-scale  turbojet  engine  combustors  satisfactorily  for  studying  the  burning  quality 
of  Jet  fuels,  and  that  no  significant  reduction  in  flame  radiation  or  liner  temperature 
results  from  the  use  of  fuels  having  Luminometer  ratings  above  100.  A  brief  study  of 

8!ablllty  of  a  typlcal  JP"5  *»•!  With  sulfur  compounds  added  showed  thermal 
stability  to  be  muoh  more  sensitive  to  mercaptsns  than  other  sulfur  compounds. 
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Swanson,  A.  0.  and  Rumsey,  0.  B..  AERCDIIAMIC  HEATXMQ  Of  A  WHO  XSTBIOIXMSD IRON  A  WB- 
FLIGHT  ROCXBT-MCENL  TI3T  TO  MACH  NUMBER  3.64.  U.  8.  national  Advisory  Committee  for 
Aeronautics,  RM  L5 6711a,  Soptanbar  1966.  33  pp. 

A  wing  having  an  aapaot  ratio  of  2.9,  a  30*  avapt  laading  adga,  an  unawapt  trailing  adga, 
and  a  hexagonal  airfoil  aaetion  waa  flight  taatad  on  a  rooket-propelled  nodal  to  a  Maoh 
number  of  3.64  and  a  Reynolds  number  31.9  x  10«  baaad  on  wing  mean  aerodynamic  chord  of 
1.62  faat.  Temperature  data  raducad  to  Stanton  nuabar  wara  in  fair  agraaaant  with  tha 
Van  Driaat  theory  for  flat  plataa  with  turbulent  boundary  iayara. 


Swart s,  D.E.  and  Frank,  G.B.  (Uhivaraity  of  Cincinnati),  BFFBOT  Of  HYDROCARBON  STRUCTURE 
ON  REACTION  PROCESSES  USADXNQ  TO  SPONTAMBOOS  IONTTION.  U.S.  National  Advisory  Oonittaa 
for  Aeronautics,  TN  3384,  July  1966.  23  pp. 

Tha  present  study  compares  tha  reaction  prooasaas  of  other  aliphatic  hydrocarbons  with 
those  of  the  heptane  and  isoootane  previously  studied.  A  study  of  the  behavior  of 
olefins  and  sons  exploratory  work  on  the  affect  of  tha  ratio  of  surface  to  volume  on 
tha  extant  of  oxidation  in  tha  early  stages  was  also  included. 
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Swarts,  D.  E.  and  Orchin,  M.  (University  of  Cincinnati),  SPONTANEOUS  IGNITION  TEMPERA¬ 
TURE  OP  HYDROCARBONS.  Industrial  and  Engineering  Chemistry,  4£,  no.  3,  432-6  (1967). 


An  attempt  was  made  to  relate  the  spontaneous  ignition  temperature  of  a  series  of 
hydrocarbons  with  the  behavior  of  these  same  hydrocarbons  toward  vapor-phase  oxidation 
in  a  flowing  system  under  condition  such  that  only  a  small  portion  of  the  hydrocarbon 
is  attacked.  Eight  hydrocarbons,  representing  a  variety  of  stxuctural  types,  were 
used  for  the  study.  These  included  toluene,  heptene-3  and  a  variety  of  C,-C|  paraffins. 
3.  I.  T.'s  were  related  to  pressure  and  surf ace- to-volume  ratio  of  the  apparatus  for 
each  hydrocarbon/ oxygen  mixture.  A  rank-order  correlation  was  obtained  between  spontan¬ 
eous  ignition  temperature  and  ease  of  vapor  phase  oxidation. 
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Swart s,  D.  X.  and  Orohin,  N.,  VAPOR-PHASE  QHDATICN  AID  SPONTANEOUS  XftfXKGi  -  OOS&2IASXOI 
AID  EFFECT  OF  VARIABLES.  V.  8.  National  Advisory  Committee  for  Aoronautlos.  fl  3879.  April 
Jififi.  32  pp.  (AD  91380). 

* 

Tha  spontanaous  Ignition  temperatures  of  eight  structurally  different  hydrocarbons  vara 
determined  and  oorralatad  with  tha  bahavlor  of  tha  same  hydrooarbons  toward  vapor -phase 
oxidation.  Sinea  good  oorralatlon  of  tha  two  phanosMna  was  obtained,  it  Is  llksly  that 
similar  oxidatlva  mechanisms  ara  oparatlva  In  both. 
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Swatek,  F.  I.  (Long  Baaoh  Stata  Collaga),  FUNDAMENTALS  OF  MICnOBIOLOOICAL  COMTANUfATIOH 
OF  LIQUID  HYDROCARBON  FUELS.  Society  of  Automotive  Engineers.  SAE  Paper  851A, 

January  1^63.  7  pp. 


A  brief  review  of  tha  problems  associated  with  tha  modification  of  liquid  hydrocarbon 
fuels  by  contaminants  Is  given.  Tha  role  of  the  bacteria  and  fungi  in  this  procoss  Is 
considered.  Emphasis  Is  placed  on  tha  role  of  tha  organisms  in  modification  and 
utilisation  of  tha  environments  in  maintaining  a  dynamic  environment  whloh  permits  oorv* 
tlnually  changing  populations  of  organisms  to  flourish.  Possibilities  of  the  inter¬ 
actions  between  separate  groups  of  organisms  and  other  contaminants  in  this  environment 
are  considered.  The  end  results  of  these  dynamic  processes  are  discussed  In  relation 
to  the  practical  field  problems  of  fuel  handling  and  storage. 
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Swatek,  F.  E.  (Long  Beach  State  College),  MICROORGANISMS  BUG  AIRCRAFT  FUELS,  TOO,  SAE 
*  Journal,  71,  no.  4,  49  (19631. 


Serious  microbal  contamination  of  aircraft  fuel  is  associated  with  the  vigor  and  con¬ 
scientiousness  of  maintenance  of  the  sump  tanka,  A  single  fueling  with  mlcroblologically 
contaminated  fuel  and  its  immediate  use  in  flight  probably  contribute  an  Insignificant 
amount  to  the  overall  problem  of  detrimental  corrosion  in  the  aircraft.  Numerous  expo¬ 
sures  of  the  tanks  to  contaminated  fuel  and  accumulation  of  water,  living  and  dead  oells, 
and  iron  rust  seem  to  create  the  real  problems. 
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boost?  alrorSt^Ttho  pow  Plants  for  both  orulM  sad 

in  th.  flow  of  supersonio  U  •  tST^S^s 
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Zhurnal.  Mashlnostroyenlye,  1961.  no.  14.  ‘aa  47~61'  <*s*srativnyy 


operating  at  a  constant  feat  llb^mi“  to c2bl  ti  alrcrmft  wlth  engines 
concluded  that  the  ooabustion  process  does  not  ltoit'th?1  °!l?“b8r  18  It  Is 
«t  altitudes  up  to  60  to  at  K>3.  There  are  9  ri^nJ«.  ^ 
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Tamagno,  J.  and  tfnrtsmsnn,  0.  (General  Applied  Solano*  lata.,  Xno.)«  iXtlRlMmi  AM 
<M  SUPERSONIC  COMBUSTION.  U.  8.  Air  loro*,  APOSR  Tochnloal  Report  SSI,  Contract 
At  49(638)-991,  Daoaabar  1962.  82  pp.  (AS  294809). 


This  report  dasoribas  a  basic  experimental  study  oonductad  at  OASL  to  investigate 
suporsonlo  combustion  of  air  and  hydrocan  in  a  short  time  duration  facility  (Shook* 
tunnel).  In  addition,  a  comparison  is  made  between  the  experimental  remits  and  a 
theoretical  analysis  for  the  combustion  of  hydrof*n*alr  mixing,  tor  those  teats,  a 
model,  which  was  located  In  the  center  of  a  conical  nossle,  was  designed  and  fabricated. 
The  model  consisted  of  a  cylindrical  inlet  region,  followed  by  a  downstream  facing  annular 
fuel  injector  and  then  a  cylindrical  Instrumented  burner  region.  A  series  of  tests  were 
performed  at  approximately  11,000  ft/sec.  for  a  large,  range  of  burner  static  pressures 
(.07  to  .9  atm.)  and  static  temperatures  ranging  from  1 000*1  to  1800*K. 
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Tanlewski,  M.  (Unleer sity  of  Oxford),  INVESTIGATIONS  OH  THE  THERMAL  EBCONPOSITZQN  Of 
OUtPINS.  Royal  Society  (London).  Proceedings,  A266,  519-37  (1962). 
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It  was  shown  that  at  530«C  there  was  practically  no  decomposition  of  olefins  not  poaSesslng 
a  c — C  bond  g  to  the  double  bond.  The  rate  constants  for  the  decomposition  of  various 
olefins  at  530*C  over  the  range  of  pG  from  25  to  300  am  were  measured.  The  relative  rates 
of  decomposition  and  polymerisation  of  ethylene  at  530,  600  and  630*C  have  been  studied. 
Analysis  of  the  reaction  products  both  In  the  presenoe  and  In  the  absence  of  nitric  oxide 
suggested  that  the  ethane  formed  came  mainly  from  the  secondary  decomposition  of  polymers. 
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Taylor,  J.,  BEATING  THE  HEAT  BARRIER.  Ot.  Brit.  Aeronautical  Research  Council.  Current 
Paper  ^5.  (196l).  13  pp.  (AMR,  14,  978,  Abstr.  6872). 
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A  short  survey  is  made  of  the  characteristics  of  a* rodynsmlc  heating  at  supersonic 
speeds  and  of  the  properties  of  a  typical  aluminum  alloy  when  exposed  to  increased 
temperatures  for  prolonged  periods.  With  this  information,  ar.  estimate  is  made  of  the 
minimum  combined  weight  of  cooling  and  insulation  required  for  an  aluminum  aircraft 
structure;  the  study  extends  to  N  -  10,  height  of  250,000  ft  and  a  range  of  5000  miles. 
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Wils  report  Is  a  review  of  all  of  the  laboratory  work  accompllsheC  by  the  Air  Material 

tfr wi-1*48  *  «*  r.i.ti,.  i^i^mu^  sLSSSSu. 

for  a  «rl«y  o>’  fiels!®"  "  “4  «<»bu.tlbl.  »l*tur»  limits  are  presented 


Taylor,  M.  F.  and  Kirchgessner,  T.  A.  (NASA,  Lewis  Research  Center)  measurement q  n»  hp»t 

PRICTI0N  COEFFICIENTS  FOR  HELIUM  PLOWING  IN  A  TUBE  AT  SURFACE  TEMPERATURES  UP 
TO  5900  R.  ARS  Journal,  30,  830-2,  889-92  (I960).  auiurauis  TEMPERATURES  UP 


T  °f  aVerage  h0&t  transfer  and  Action  coefficients  and  local  heat  transfer 
coefficients  were  made  with  helium  flowing  through  electrically  heated  smooth  tubes  with 
length-diameter  ratios  of  60  and  92  for  the  following  rang,  of  condition!!?  Av««I  iTt.c. 

SSS^OO^6  from. 1457  to  45J3  R>  R«ynolds  number  from  3230  to  60,000,  heat  flux  up  to 
583,200  Btu  per  hour  per  ft2  of  heat  transfer  area,  and  exit  Mach  nimber  up  to  1.0  The 

indicatethat,  in  the  turbulent  range  of  Reynolds  number,  good  correlation  of  the 
local  heat  transfer  coefficients  is  obtained  when  the  physical  properties  and  density  of 
6Va,luat®d  at  the  surface  temperature.  The  average  heat  transfer  coefficients 
a£®  b®st  co];related  on  the  basis  that  the  coefficient  varies  with  [1  +  (Vb)"»*T]  and  that 
the  physics!  properties  and  density  are  evaluated  at  the  surface  temperature.  lie  averse 

tie  the  te8tB  With  n°  addltlon  are  m  complete  ag^eeme^t  wJth 

line *  Th®  average  fiction  coefficients  for  heat  addition  are  in  poor 
gr  t  with  the  accepted  line.  Experimental  apparatus  and  instrumentation  are  described. 


SE^aii*  TrSP°Ro  DEVEL0KIENT-  Soclety  Automotive  Engineers.  SAE 

pe  3314,  September  1961.  8  pp.  See  also  SAE  Journal,  70,  no.  1,  79-81  (1962) 
(Engineering  Index,  1962.  47).  —  ’ 


by  DynamlcB/C°nvair  investigating  different  configurations  of  canard- 

2  2  0  as  tllV  addltlonai  nark«t  analysis  of  37  aircraft  that  covered  Mach  number  range 
f  . 0-3.5  passenger  capacities  of  70-130,  and  ranges  of  1500-3500  nautical  mi-  super- 

:n°»  ‘  r,pr  b6ar.lng  130  pa8Mngara  4000  ml  range  at  crul.e^.2  oflicST 

r,ctor* fiuing  i3t°  t-*—.  — 
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Tend* land,  T. ,  EFFECTS  07  MACH  HUMBER  AND  Vi*LL-TEMPBRATURE  RATIO  ON  TURBUIENT  HEAT 
TRANSFER  AT  MACH  NUMBERS  FROM  3  TO  5.  U.  S.  National  Aeronaut ic«  and  Spaca  Administra¬ 
tion,  TR  R-16,  1959. 


Heat -transfer  data  were  evaluated  from  temperature  time  histories  measured  on  a  cooled 
cylindrical  model  with  a  cone-shaped  nose  and  with  turbulent  flow  at  Mach  numbers  3.00, 
3.44,  4.08,  4.56,  and  5.04.  The  experimental  data  were  coirpared  with  calculated  values 
using  a  modified  Reynolds  analogy  between  skin  friction  and  heat  transfer.  Theoretical 
skin-friction  coefficients  were  calculated  using  the  method  of  Van  Driest  and  the  method 
of  Sommer  and  Short.  The  heat-transfer  data  obtained  from  the  model  were  found  to 
correlate  when  the  T<  method  of  Sommer  and  Short  was  used.  The  increase  in  turbulent 
heat-transfer  rate  with  a  reduction  in  wall  to  free-stream  temperature  ratio  was  of  the 
same  order  of  magnitude  as  has  been  found  for  the  turbulent  skin-friction  coefficient. 


Terao,  K. ,  SEIBSTZtrijDUNO  DES  n-HEXAN-LUFT-GEMISCHES  IN  ST0SSWELLEN. 
of  Japan.  Journal,  .16,  no.  6,  1113-22  ( i960 ) . 


Physical  Society 


The  Ignition  lag  of  n-hexane-alr  mixtures  in  shockwaves  was  measured,  under  different  con¬ 
ditions,  in  order  to  analyze  its  fluctuations  statistically.  The  probabilities  of 
ignition  of  the  mixtures  were  thus  calculated.  The  ignition  was  considered  to  consist  of 
two  steps:  the  initiation  reaction  and  the  secondary  reaction.  The  activation  energies 
of  both  these  steps  were  calculated  in  each  case.  These  values  were  then  used  in  an 
attempt  to  explain  some  aspect  of  the  mechanism  of  ignition. 


Terao,  K.  ,  SELBSTZUNDUNO  VON  K0HLENWA3SERST0FF-LUFTGEMISCHEN  IN  STOSSWELLEN. 
Society  of  Japan.  Journal,  .15,  no.  11,  2086-92  (1960) . 


Physical 


The  ignition  mechanism  of  hydrocarbon- air  mixtures  is  discussed.  Thus,  the  ignition 
probabilities  of  various  hydrocarbon-air  mixtures  were  computed  from  the  fluctuations 
'  of  their  ignition  lags  in  shock  waves.  From  these  ignition  probabilities,  the  activation 
energies  of  the  primary  and  secondary  reactions  were  calculated.  Next,  the  activation 
energies  for  the  C-H  and  C-C  bonds  in  the  reaction  with  oxygen  are  estimated,  as  well  as 
the  amount  of  heat  liberated  for  secondary  reactions.  The  mean  ignition  lags  of  other 
n-paraffln-alr  mixtures  were,  in  accord  with  the  experimental  conditions,  estimated  from 
the  above  determined  values. 
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Terao  K  (University  of  Yokohama ) ,  DIE  VIRnniG  *3  BIAITETRAXtHYLS  AUP  D3S  ZUWXJIO  TM* 
n»  HEPTAKK*>UTFr«ClEMISCHBS  IN  STOSSWELMEN.  Japanese  Journal  of  Applied  Physics,  2,  no.  6, 

364-9  (1963). 


The  Ignition  delay  behind  reflected  shock  waves  was  measured  for  a  pure  n-heptane/air 
mixture  and  one  containing  tetraethyl  lead.  The  ignition  probabilities  °**J***d' 
from  which  the  activation  energies  of  ignition  reaction  were  calculated.  The 
iead  on  ignition  is  discussed  by  considering  the  differences  in  the  ignition  probabilities 
tn5\ctlvation°!lMrfl..  Utw.«  tl»M  two  mlrtur...  It  1.  .ugge.t.4  that  l«d  do.,  not 
effect  the  ignition  by  its  chain  breaking  action  but  its  oxidation. 
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Tereshchenko.  Ye.  R..  et  al,  THERM AIi  STABILITY  AND  CORROSIVE  ACTIVITY  OP  SULPUR-CONTAIN- 
INO  FUELS  AT  ELEVATED  TEMPERATURES,  pp.  231-5  In:  "Sbomllf  Khimiya  Seraorganlcheskikh 
Soedinenil.  Soderzhashchikhsya  v  Neftyakh  1  Nef teproduktakh,  v  4  ,  Moscow.  Oostoptekiz- 
dat,  1961 .  (Referativnyi  Zhumal,  Khimiya,  19o2 .  no.  3,  489,  abstr.  3M  95)* 


puelo  containing  cracking  component,  and  high  mercaptan  concentrations  have  ^wat 
thermal  stability,  resulting  in  rapid  filter  clogging.  Puel  purified  by  hydrotreating 
gave  highest  thermal  stability. 


RIO.  Khimiya  i  Tekhnologiya  Topliv  i  Masel.  i960,  no.  11,  64  70. 


The  principal  characteristics  of  an  aviation  gas  turbine  that  depend  on  quality  of 
the  fuel  are:  starting,  limits  of  stable  combustion,  completeness  of  J"  . 
deposit  formation  in  the  combustion  chamber.  These  properties  were  accordingly  tested. 
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PRESENCE  OF  PIATINUM  CATALYST  Acta  Chi^rT^?^0^71^  *  CYCL0H“A«  »  THE 
419-32  (1963) .  (CA  69,  4991  b).  hi»iea  Academia*  Scientiaru*  Hungarica#  35,  no.  4, 

£S5S\£  “*•  lnve.ti^ted.  *  llnw 

reaction  rate.  From  the  experu?ntafdate *  the“b£!d  ”“!)Jr80!“  fr  B  •“>  th»  reciprocal  of 

and  Pt  were  estimated  to  b«  QHPt  -  65.6  cal  AtJ^o  th*  re*ctln« 

cal. /atom.  HPt  l./atom,  Qcpt  -  13. 6  cal. /atom,  ana  QQpt  •  33,6 


OENATION  OP ' HYDROAROMATICLCOMPOCNDr"°vi  3  ‘  INVESTlQATIoJ^J to  to  THE  CATALYTIC  ^HYDRO- 
TION  OP  CYCLOHEXANE  WITH  THE  AID  OP  RaSqACTIVE  CaSoN  °?  DEHYDROaE1»- 

Hungaricae,  34,  335-8  (1962).  (CA,  59,  394  f)  ARB0N*  Acta  Chimica  Academia*  Scientlarum 

1 h*.  dehydrogenation  or  cyclohexane 

cyclohexene  was  subjected  to  deh^d^o^M^  .  5*  mlxture  of  ^^ohexane  and 

remained  in  excess.  Using  labeled  cyclohexane*1  that  b°th  the8#  8ubatancos 

was  examined  for  radioactivity  The  remiita  .h  a  °?[oloh#x,ne  Present  in  the  catalyzate 


AROMATIC  OOMPOOIID3!l*iIl!r'cMip*RIsSEopITmInln^omm5'YTI0  DBHTORO<,BKATIOK  OP  HTORO- 
HYDROCARBONS .  Acaieml.  . 

were  different  for  the  v.rlou.  JoJpoundl ««p?*mt '"thTmlaM  t“p*f,‘ur*  "efficient, 
methyl  cyclohexane  were  the  aue  It  .On.!™*  . ,  ,*t,,  for  '’I°1°he**ne  and 
of  the  reaction  product..  *PP«r.d  that  the  .low  .top  wa.  not  the  de.orptlon 
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Tetenyi,  P.  nd  Sch3cht.rv  K.,  STOW  Of  THE  EFFECT  OF  THE  METHOD  ™  ^ 

ACTIVITY  OF  NICKEL  CATALYSTS.  Academy  of  Science*  (U.S.S.R.).  Proceeding*.  Chem  *try 

Section,  146,  847-50  (1262). 


Nickel  catalyst*  prepared  by  different  method*  *ho»d  varying  activity  for  the  <•***”" 
Jinatlen  of  cycloSexSne  and  Isopropyl  alcohol  and  for  the  dehydration  of  tert^butyl 
fleohol.  The  most  active  catalyst  for  dehydrogenation  was  not  prepared  In  the  same 
manner  as  the  most  active  catalyst  for  dehydration. 


Thomann,  0.  B.  A.  and  Erb,  R.  B..  SOME  EFFECTS  OP  INTERNAL  HEAT  SOURCES  ON  THE  DESIGN 
OF  FLIGHT  STRUCTURES!  North  Atlantic  Treaty  Organization,  Advisory  Group  for  Aero¬ 
nautical  Research  and  Development,  Report  208,  October  1958  62  pp.  (AD  237621). 


A  survey  Is  given  of  the  problems  which  arise  due  to  heating  of  a  structure.  The  mag¬ 
nitude  and  accuracy  of  the  heat  sources  and  their  effects  on  the  structure  are  dis¬ 
cussed.  This  is  followed  by  a  more  complete  assessrent  of  the  engine-bay  problem,  its 
heating,  structural  effects  and  design  considerations.  Conclusions  r®latJn«. t0. 
latter  problem  ara  diawn.  In  the  appendices,  the  analytical  treatments  of  the  tran¬ 
sient  and  steady  state  temperature  distributions  are  given,  as  well  as  an  analysis  of 
the  thermal  stresses  in  a  typical  Jet  engine  bay  structure. 


Thomas.  B.  W.  (Texas  Butadiene  and  Chemical).  DEVELOPMENT  0->  HIGH  , 

CARBON  JET  FUELS.  U.S.  Air  Force.  ASD  TR  61-139,  Contract  AF  <Gl6)-6884,  August  1961. 

162  pp.  (AD  26363"). 


80  hydrocarbon  samples  were  synthesized  and  evaluated  as  potent  .1  high-temperature 
fuel*  for  high-speed  Jet  planes.  Each  fuel  comprised  an  isomeric  mixture  of  dicyclo 
SSl  alkane!  Wh?ch  had  been  prepared  by  alkylation,  distillation,  hydrogenation  and 
fiSl  rerun  distillation.  Most  important  considerations  in  ” 

thermal  stability,  cost,  heat  of  combustion,  and  viscosity.  These  data  as  well  as 
density,  freezing  point,  boiling  point,  and  detailed  compositional  analysis  are 

reported. 
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Thompson,  S.  A.  W, ,  fllll'i,  8.  R.,  Blown,  I .  P.  H.,  and  Lewis ,  A.  ( Shell  International 
Petroleum),  SILVER  CORROSION  BY  AVIATION  TORBIRE  FUELS.  Institute  of  Petroleum. 
Journal,  50,  no.  483,  61-72  (1964). 


Fuel  pump  failures  associated  with  sulphiding  of  the  silver-plated  components  have 
occurred  In  civil  aircraft  with  aviation  turbine  fuels  which  fully  meet  the  relevant 
specification  requirements  and  in  particular  the  appropriate  A8TM-D130  copper  strip 
corrosion  test.  It  has  been  confirmed  In  the  laboratory  that  such  fuels  can  differ  In 
their  ability  to  cause  sulphide  corrosion  of  silver  and  a  simple  laboratory  silver 
corrosion  test  for  control  purposes  has  been  devised.  This  test  has  been  correlated 
with  full-scale  laboratory  pumping  tests  under  simulated  operating  conditions  and 
with  practical  aircraft  operating  experience. 


* 
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Thrush,  B.  A.,  FREE  RADICALS.  Nature,  A£g,  no.  4895,  750-1  (1963). 


The  6th  International  Symposium  on  Free  Radicals  (Cambridge  7/2-5/63)  included  papers  on 
dissociations  In  the  gas  phase  induced  by  electron  bombardment;  the  electron  spin  reso¬ 
nance  spectra  of  trapped  radicals  produced  by  the  irradiation  of  solids;  the  use  of 
electron  spin  resonance  to  study  the  chemicrl  reactions  of  radicals  produced  by  the 
irradiation  of  polymers,  those  of  organic  diradleals,  and  those  of  radicals  produced  by 
photosensitised  decomposition,  cryogenlcally.  or  by  photolysis;  other  methods  of  stuping 
solid-state  chemical  reactions;  and  electron  spin  resonance  and  other  studies  of  radi¬ 
cals  in  liquid  systems.  Many  of  the  materials  studied  were  hydrocarbon  monomers  or 

polymers.  Brief  summaries  of  the  major  topics  and  of  some  of  the  individual  papers  are 
given. 
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Timby,  E.A.,  CABIN  WALL  COOLING  SYSTEMS  FOR  VERY  HIQH  SPEED  FLIGHT  VEHICLES.  Great 
Britain,  Royal  Aircraft  Establishment,  RAE  TN  MECH  ENG  396,  March  1964.  (AD  442  169). 


Cabin  wall  cooling  systems  are  considered  for  vehicle  equilibrium  skin  temperatures  In 
the  range  400  to  1000K  with  emphasis  on  the  upper  end  of  the  range.  The  effects  of 
variables  such  as  insulation  conductance,  cooling  duct  heat  transfer  coefficient  and 
duct  temperature  are  investigated.  Different  cooling  media  are  considered  and  system 
weights,  volumes  and  power  requirements  assessed.  In  a  practical  design  there  is  likely 
to  be  an  optimum  primary  Insulation  conductance  of  about  0.25  CHU/HR  per  sq  ft  per 
degree  C  for  both  vapour  cycle  and  expendable  coolant  wall  cooling  systems.  System 
weight  is  considerably  affected  by  the  heat  leakage  around  the  insulation  and  the  temp¬ 
erature  variation  that  is  acceptable  on  the  cabin  wall  inside  surface.  More  information 
is  required  on  the  values  of  these  variables  and  on  heat  transfer  in  rectangular  ducts 
in  the  transition  zone  between  laminar  and  turbulent  flow  conditions. 
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Timofeeva,  |.  A.,  Shuikln,  M,  I.,  and  Dobrynina,  T.  MHYDROOBf A? T0W  OP  2,2,4- 
TRIMETHYLPENTANE  OVER  ALMBf A^CHROMIA*  POtASH  CATALYST-  Acadeay  gf  Sc.  ences  (U.S.S.R.). 
Bulletin.  Division  of  Chemical  Sciences,  1961.  797-800.  * 


. 


Isooctane  (2,2,4-trlmethylpentane)  was  dehydrogenated  over  pot  assies  promoted  chromla 
on  alumina  catalyst  at  450*-5«0*C,  spaca  valocltias  of  0.3  to  1.1  hr’1,  undar  continuous 
flow  conditions.  At  low  conversions  reaction  was  highly  selective  at  450*0  flying 
trimethylperrtane-l  and  trlmethylpentene-2-  At  500*  xylenes,  toludhe  and  traces  of 
benzene  were  observed.  At  550*  the  starting  material  fused  to  1,1,3-trlaethylcyclo- 
pentane . 
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Timofeeva,  E.  A.,  Shuikln,  N.  I.,  Dobrynina,  T.  P.,  Plotnikov,  Yu.  N.,  and  Petryaeva,  0.  S. , 
DEHYDROGENATION  OP  HYDROCARBONS  OVER  ALUMINA-CHRGMIA  CATALYSTS  CONTAINING  ADDITIONS  OP 
CERTAIN  METAL  OXIDES.  Academy  of  Sciences  (U.  S.  S.  R. ).  Bulletin.  Division  of  Chemical 
Sciences,  1960.  447-50. 


A  study  was  made  of  the  dehydrogenation  of  Isopentane,  hexane,  and  cyclohexane  in  the 
presence  of  a  chramia  on  alumina  catalyst  containing  additions  of  lithium,  sodium,  potassium; 
rubidium,  cesium,  zinc,  and  lead  oxides  at  500*  at  a  space  velocity  of  0.5  hour**. 

Catalysts  containing  sodium,  potassium,  rubidium,  and  cesium  oxides  are  almost  Identical  In 
activity  In  the  dehydrogenation  of  Isopentane  and  hexane.  The  catalysts  with  the  highest 
dehydrocycllzing  power  were  those  with  additions  of  potassium,  rubidium,  and  cesium  oxides. 
Of  all  the  catalysts  Investigated,  the  alumina- chrcmla-lithla  and  the  alumina- chramia - 
litharge  catalysts  were  the  best  from  the  point  of  view  of  high  yields  of  unsaturated  hydro¬ 
carbons. 


Timofeeva,  E.  A.,  Smirnov,  V.  S.  and  Plotnikov,  Yu.  N.,  EPPECT  OP  TEMPERATURE  AND  SPACE 
VELOCITY  ON  THE  DEHYDROGENATION  OP  n- HEXANE  UNDER  AROMATIZATION  CONDITIONS.  Academy  of 
Sciences  (U.  S.  S.  R. ).  Bulletin.  Division  of  Chemical  Sciences,  1959.  1382-5. 


The  effect  of  temperature  and  space  velocity  on  the  conversion  of  n-hexane  over  an  alumlnum- 
chromium-potasslum  catalyst  was  studied.  It  was  found  that  the  yields  of  hexenes  depended 
little  on  changes  In  temperature  and  space  velocity  while  the  benzene  yields  Increased  with 
a  rise  In  temperature  and  a  decrease  In  space  velocity.  The  experimental  yield  of  hexenes 
was  73#  of  the  equilibrium  value  in  the  best  case. 


If 


4  t* 


*  Mi .. 

t  *3> 

■X 


j  i 


4 


m  *a**11^  mmfuxo  ikd  cmmcAL  amuzbzs  2v  oamoanm 

IROCESSES.  IHi.  94  (North  Atlantic  Treat,  . 


a **«  t0  *  ml«  <tf  *n  experimental  technique,  *flas 

and  Chemical  Analysis  ,  as  applied  to  costtmstlon  phenomena  of  Interest  In  aercmautlc*. 
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THMHepRfS«m^;n™rS!^e^1C>'  AN“Y£IS  0F  ™»  CTITICA1  HEAT-FLUX  CONDITION  IN 
IOH  PRESSURE  BOILING  WATER  PLOWS.  American  Society  of  Mechanical  Engineers.  Trans¬ 
actions.  Series  C.  Journal  of  Heat  Transfer,  86,  23-37  (1964 ) . 


Based  on  the  two-phase  flow  patterns  shown  in  high-speed  motion  pictures  of  the  process 
a  general  working  equation  is  derived  which  relates  the  critical  heat  flux  for  high- 
pressure  buik  boiling  of  water  in  forced  convection  to  the  significant  local  parameters 
Properties^  The  equation  is  applied  to  a  representative  selection  of  several 
hundred  data  points  from  the  major  available  sources  for  the  purpose  of  investigating 

bvCIthe  T*  t0  pCSt  the  validlty  of  the  equation.  This  work  was  sponsored 

by  the  U.S.  Atomic  Energy  Commission  under  Contract  AT  (04-3)-l89,  P.A.  11 


CRITICAL  HEAT  FLUXES  AND  PLOW  PATTERNS  IN  HIOH 
TOESSURE  BOILING  WATOR  PLOWS.  American  Society  of  Mechanical  Engineer,.  Tranaactlona. 
oeries  C.  Journal  of  Heat  Transfer,  J36,  12-22  (1964) . 


P^tures  were  taken  of  boiling  water  flow  pattern*  in  conditions  of 

pps  ft*flfiuid  rl1  c?ann*1  **  the  ran*«  of  velocities  of  $0  to  400 

l  IJ,uld  8tateB  trm  bulk  eubcooled  liquid  to  bulk  boiling  at  0.60  steam  quality 
"«“•  "0  “*  mclusing  the  critical  heat  flu*.  plctur..  ^“lS 

h*  general  “wsngement  of  flow  in  conditions  of  bulk  boiling  at  high  pi-essure 
with  fluxes  near  the  critical  heat  flux  level  pressure 

. . _ _ _  _  _  ,  A  “B*1'  1XUX  xevei.  This  work  was  sponsored  by  the  U.S 

Atomic  Energy  Commission  under  Contract  AT(O4-3)-i09,  P.A.  11. 
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BOTT.T%.:.  WUQ  net  AMD  TIjCU  riwiuiL- _ _ 
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general  arrangement' «? 5? Jhtm  *ub*tantlal  but  not  laSS^Sf  crltlctl  ^at  nuz 
mcludlnTth^J^c^  2!t^r  V1  con<lltl<**  of  that  **• 

fj1®'  In  which  there  la J^L?SLi!I?1#  18  cb“*cterlstlSi£'a  JL?!**  f??8B  n8ar  ** 
of  the  liquid  being  carried  a.fJHSloa'  flowlne  Along  the  chaLJT7  ^bulent  liquid 
vapor  m  an  adjacSt  ^re  rap*d£  ££  flf**«*»e4  dropSJta  or  Vlth  th#  balance 

P^ter,.  «“  f  th.  •!***«*  10J 
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Tolatopyatova  A  A  and  *• 
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Tolrtopyatova,  i.«  Balandin,  X  1,  sod  Xi,  C.,  CATALYTIC 
IF  THE  USEDmROCEiaLTIQK  AND  — MW I  OF  ALCCHOLe!  AND  XEHY 
Journal  of  Physical  Chemistry,  -87,  no.  9,  1102-6  (1068). 


or  lAiTEirx  azzcx 
tv  mm!-  Aueiiian 


The  activation  energies  Tor  the  dehydrogenation  of  tetrmlln  and  Tor  the  dehydrogenation  .and 
dehydration  of  ethsnol,  n-propanol,  Isopropanol,  n-butanol,  end  lsobutanol  have  he  on  deter* 
mined,  using  lanthanum  oxide  catalyst.  The  hooding  energies  of  C,  B,  end  0  with  le^Oj  have 
been  determined  hy  a  kinetic  method.  It  was  shown  that  alkyl  zubstituerts  at  the  a- carbon 
atom  have  an  appreciable  Influence  both  on  the  activation  energy  and  on  the  bonding  energy. 


Tolstopyatova,  A.  A.,  Pi-Hsiang,  P, ,  aid  Balandin,  A.  A.,  KINETICS  OP  DEHYDROGENATION 
AMD  DEHYDRATION  OP  IS0BH0PYL  AL00H0L  AID  DEHYDROGENATION  OP  TETRALIN  ON  YTTERBIUM 
OXIDE.  Academy  of  Sciences  (U.S.S.H. )..  Bulletin.  Division  of  Chemical  Sciences. 

1962.  1242-9. 

As  part  of  a  study  of  the  catalytic  properties  of  rare  earth  oxides,  the  dehydrogenation 
of  tetralin  and  the  dehydrogenation  and  dehydration  of  isopropyl  alcohol  were  .studied 
over  ytterbium  oxide.  Bond  energies  between  C,  H,  and  0  atoms  and  the  catalyst 
surface  were  calculated  by  the  kinetic  method. 


Topckiev,  A.  Y.,  Mamedallev,  G.  M.,  and  Aliev,  S.  H.,  CATALYTIC  TRANSFORMATIONS  OF 
INDIVIDUAL  PARAFFINS  AND  0IEPINS  IN  THE  PRESENCE  OF  BENZENE  OVER  SYNTHETIC  ALUMINUM  SILICATES 

Academy  of  Scienoes  (TJ.  S.  S.  A.;).  Bulletin.  Division  of  Chemical  Sciences,  1959,  1879-86.  <© 

*0 
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The  transformations  of  heptane,  2,2, 4-trimetlgrlpentane,  hexadecane,  octene,  And  a  mixture 
of  amylenes  in  presence  of  benze.-ie  cover  synthetic  Aluminum  silicates  was  studied.  At  500- 
625*  And  15  atm  the  main  reaction  products  were  toluene,  xylenes.  And  other  alkylbenreneis 
of  low  molecular  weight.  (Other  reactions  observed  were  destructive  alkylation  of  .benzene. 
Isomerization,  hydrocracking,  and  autodestructive  alkylation  of  aliphatic  hydrocarbons  and 
their  decomposition  products. 
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Topchiev,  A.  V.,  Mamedallev,  0.  M.,  Kislinskii,  A.  N.,  Ilatovskaya,  M.  A.,  Anikina,  0.  M., 
and  Sidorenko,  V.  I.,  CONVERSION  OP  CYCLOFBNTENB,  DECALIN  AMD  TETRALIM  TO  AROMATIC  HYDRO¬ 
CARBONS  IN  THE  PRESENCE  OP  ALUMINOSILICATE .  Petroleum  Chemistry  USSR,  1,  132-43  (1962). 


The  catalytic  conversion  of  cyclopentene,  decalin,  ana  tetralin  was  studied  over  an 
aluminosilicate  catalyst.  At  350-360*C  about  SO $  of  cyclopentene  was  converted  Into 
naphthalene  and  alkylbenaenes  through  the  successive  stages  of  Its  transformation  Into 
the  dimer  and  then  Into  decalin  and  octalln.  A  reaotlon  mechanism  Is  proposed. 


Topchiev,  A.  V.,  Polak,  L.  S.,  Chernyak,  N.  Ya.,  Olushnev,  V.  E.,  Vereshchinskii,  I.  V. 
and  Glazunov,  P.  Ya.,  ON  THE  RADIOLYSIS  OP  HYDROCARBONS  AT  ELEVATED  TEMPERATURES. 
Academy  of  Sciences  (U.  S.  S.  R.).  Proceedings.  Chemistry  Section,  130,  145-7  (i960). 


Liquid  heptane  in  sealed  glass  spheres  was  radiated  with  900  k-ev  electrons  at  various 
temperatures  (about  2  x  10H  ev  per  second  per  ml  of  heptane).  At  400*C  it  appeared  that 
the  overall  yield  of  low  moleoular  weight  hydrocarbons  was  about  2000  molecules  per  100  ev 
radiation,  of  which  6#  were  unsaturafced.  Reaction  products  were  H|,  CI4  and  C, -C8  hydro¬ 
carbons  . 


Topchieva,  K.  V.,  Raaanovskii,  B.  V.,  and  Tchoang,  H.,  THE  KINETICS  OP  CUMENE  CRACKING 
ON  10X  ZEOLITE .  Academy  of  Sciences  (U.  S.  S.  R.)  Proceedings.  Physical  Chemistry 
Section,  149,  271-3  (1963). 


The  course  of  cumene  cracking  on  a  crystalline  aluminosilicate,  zeolite  10X  was  shown 
to  be  the  same  as  on  amorphous  aluminosilicate  catalysts.  Study  of  the  reaction  kinetics 
established  that  there  are  several  differences  in  the  kinetics  and  in  the  adsorption 
mechanism  of  the  process. 
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Topper,  L.  (Johns  Hopkins  University),  RADIANT  HEAT  TRAN SEER  FROM  FLAMES  IN  A  TURBO¬ 
JET  COMBUSTOR.  Industrial  sod  Engineering  Chemistry,  46,  no.  10,  2581-  8.  (1954). 


The  paper  gives  results  of  an  experimental  study  of  radiation  in  a  single  tubular  Jet 
combustor  operated  with  MIL-P-5624  (grade  JP-4)  fuel.  Observations  were  made  of  blaok 
body  temperature  and  red  brightness  temperature  through  quartz  windows.  The  effects 
of  air  flow  rate,  fuel-air  ratio,  pressure  and  added  carbon  particles  in  fuel  (as  a 
source  of  luminosity)  were  studied.  Radiant  intensity  varied  with  smoke  density  of 
exhaust.  Little  contribution  by  radiation  from  C0|,  or  water,  was  indicated.  The 
rate  of  radiant  heat  transfer  to  the  liner  in  the  primary  zone  was  as  large  as  corres¬ 
ponding  to  a  convective  coefficient  of  50  Btu/hr-ft*-*F. 


Totten,  J.K.,  THE  CAIENDAR  YEAR  1963  RAMJET  TECHNOLOGY  PROGRAM,  VOLUME  5.  MEN  AND  NOVEL 
ENGINE  CONCEPTS.  Marquardt  Corporation,  Final  Summary  Technical  Report,  Report 
No.  25116,  vol.  5,  U.S.  Air  Force  Contract  AF  33(657)-12l46,  June  1964  169  dp 

(AD  351  398).  REPORT  CLASSIFIED  CONFIDENTIAL. 

No  abstract. 


Tower  L.  K. ,  ANALYTICAL  EVALUATION  OF  EFFECT  OF  INLET-AIR  TEMPERATURE  AND  COMBUSTION 
PRESSURE  ON  COMBUSTION  PERFORMANCE  OF  BORON  SLURRIES  AND  BIENDS  OF  PENTABORANE  IN  1* 
OCTENE.  U.  S.  National  Advisory  Committee  for  Aeronautics,  RM  E55A31,  1955.  (CA,  55, 
abstr.  23987b).  -  — 

The  theoretical  ramjet  combustion  performance  of  boron  and  pentaborane  blends  with  1- 
octene  in  all  concentrations  was  calculated  for  a  range  of  inlet-air  temperatures  of  100« 
900*F  at  combustion  pressures  of  0.2  and  (or)  2  atmospheres.  The  alr-speclflc-lmpulse 
and  theoretical  combustion  data  show  that  increasing  pentaborane  or  boron  concentration 
increases  thrust  performance.  Methods- are  given  for  applying  the  data  to  other  inlet 
conditions  and  for  determining  both  fuel  consumption  at  a  given  level  of  air-specific- 
impulse  and  combustion  efficiency  for  experimental  combustors.  In  a  subsequent  report 
( SUPPLEMENT  1.  INFLUENCE  OF  NEW  BORIC  OXIDE  VAPOR- PRESSURE  DATA  ON  CALCULATED  PERFOR¬ 
MANCE  OF  PENTABORANE.  U.  S.  NACA,  RM  B56D02,  1956.  11  pp.)  new  data  on  B|0,  vapor- 

pressure  are  used  to  recalculate  the  data  reported  above.  The  new  vapor-pressure  data 
are  markedly  lower  and  indicate  that  lower  pentaborane  fuel  consumption  relative  to 
1-octene  can  be  attained,  A  simplified  method  for  obtaining  approximate  combustion 
temperatures  and  thrust  performance  is  given. 
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and  0<UnmOn*  D*  *•»  THEORETICAL  COMBUSTION  PERFORMANCE  OP 

!  ^  '“J8  y|»  RAMJET  ENOINES.  U.  S.  National  Advisory  Committee  for 

Aeronautics,  Report  1362,  1958.  18  pp. 

1lnv®8tlfation  of  the  theoretical  ramjet  performance  of  magnesium,  mag- 
nesium-octene-1  slurries,  aluminum,  aluminum- octene-1  slurries,  boron,  boron- octene-1 

4  -methylnaphthalene,  diborane,  pentaborane,  and  octene-1 
2*!*  h#rein*  Combustion  temperature,  air  specific  impulse,  and  fuel  specific 
impulse  data  are  Pp«jnted  for  each  fuel  over  a  range  of  equivalence  ratios  at  an  air 
inlet  temperature  of  560  R  and  a  combustion  pressure  of  2  atmospheres.  The  effects  of 
inlet  air  temperature  and  combustion  pressure  are  investigated  for  some  of  the  fuels. 


% 


30KionoBniaEEraSS*mr0rft  El““11»hment>-  a™™  op  extorhu,  heat  addition  ok  sum- 
sonic  CRUISE  PERFORMANCE.  Aeronautical  Quarterly,  1£,  203-11,  (August  1962). 

Heat  addition  in  the  external  flow  around  a  supersonic  aircraft  may  produce  a  field  of 
increased  pressure  and  thereby  a  propulsive  and  a  lifting  force.  Less  specifically  such 
enlr^st^U  ?*  Jrod?ced  jj  alternative  processes  involving  the  gradual  expenditure  of 
lunip7  !!  T  alrcJaft'  and*  aoeording  to  the  process,  could  be  available  at  hyper- 

per-,  or  subsonic  speeds.  A  generalised  study  is  made  of  associated  effects  on 

Re,8UiJ8  Pr®sent®d  as  performance  "frameworks,"  within  which  future 
experimental  or  analytic  data  should  define  regions  of  feasibility  for  particular 
‘Systoms  • 


i 


< 


T  rush  in,  Yu.  M.,  INVESTIGATION  OF  COMBUSTION  IN  FLOW  AT  HIGH  INITIAL  TEMPERATURES. 

743 ,  abs°rUZ5449?V?963 Knlk  P°  Te°ril  Oorenlya'  Moocow'  b  79-85  (i960).  (AMR,  16. 

r  *  *  *  “  -  •  *  c 

S?i2S°!,10nfcP*r10d-0f  a  kar08ene”alr  mixture  is  measured  by  the  time  of  stay  in  a 
that  d  n?1v,Ch!nber-.fr0“  the  lnJeotlon  Pl»o®  to  a  sector  of  the  chamber.  I^is  shown 

SS’not  Istlot  ab88f lndu°tion  perioa,  (2)  the  fuel  concentration 

.  A  ?  Induction  period,  (3)  the  time  for  which  the  air-fuel  mixture  burns 
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Tschinkel,  J.  0.,  PHYSICO-CHEMICAL  PROPERTIES  07  KEROSENE,  U.S.  Army,  Ballistic  Missile 
Agency,  C  &  P  Memo  46,  February  1956.  15  pp.  (AD  123954). 


General  and  military  specif lcationa  for  JP-l  and  JP-5  kerosenes  are  given,  as  well  as 
data  collected  from  various  souroes  on  the  following  properties!  speolfio  gravity, 
compressibility  and  thermal  expansion,  vlsoosity,  thermal  conductivity,  speolfio  heat, 
heat  of  vaporization,  vapor  pressure,  heat  of  combustion,  and  critical  properties. 


Turner,  R,  B.  (Dept,  of  Chem.,  Rloe  Univ. ),  HEAT  OP  HYDROGENATION  Of  EECY0L0(2.2.2)- 
OCTA-2, 5, 7-TRIENE.  American  Chemical  Society,  Journal  8£,  3586-7  (Sept.  5,  1964). 


The  compound  ( "barrelene" )  was  hydrogenated  and  the. heat  of  hydrogenation  measured  at 
-93.78  4  0.31  Kcal/mol.  With  the  known  heat  of  hydrogenation  of  blcyclo( 2. 2, 2 ) oota- 
2, 5-diene  at  -66.21  *  0.10  Kcal/mol.  the  heat  of  hydrogenation  of  the  additional  bond  is 
calculated  37.6  Kcal/mol,  the  highest  known  value  for  an  ethylenlo  linkage. 


Tyler,  S.  R.  and  Turner,  H.  0.  (Dowty  Fuel  Systems  Limited),  FUEL  SYSTEMS  AND  HIGH 
SEED  PLIOHT.  Shell  Aviation  N4ws,  no.  233,  14-8,  (1957). 


Puel  systems,  pressure  and  temperature  characteristics;  effect  of  reheat  shut-down  on 
fuel  temperature;  typical  performance  characteristic  of  a  Dowty  spill  burner;  effects 
of  fuel  temperature  on  gas  turbine  oontrol  systems  and  on  specific  gravity  of  turbine 
fuels;  relationships  between  specific  gravity  and  fuel  calorific  oontent;  supersonic 
engine  requirements  and  fuel  system  performsnoe  with  fuels  at  various  temperatures;  and 
effect  of  pump  arrangement  on  temperature  rise  are  disoussed. 
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Tyuryaev,  X.  Ya.,  Mukhina,  T.  N.,  Pavlova,  V.  B.,  and  Kolyasldna.  G  M  nn  avstm  cm  mktmnm 
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Tl»  kinetic,  of  the  reaction  O.H.^C.H,  +  H,  and  the  aid.  reaction,  that  fern  OIL.  C.H,  ^ 
Jr6e  C#  wer®  *tudl®d-  Equations  were  proposed  for  the  velocities  of  the  dehydro¬ 
catalyst  °f  Pr°Pane'  th8  V*l0City  of  crackln«  *«d  the  speed  of  deposition  of  0  on  tht 
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CYCLoSne*  '  A*  (Tohol£u  University),  THERMAL  DECOMPOSITION  OP 

CYCLOHEXENE.  Journal  of  Physical  Chemistry,  68,  no.  7,  187.8-81  (1964). 


Thermal  decomposition  of  cyclohexene  was  studied  in  a  flow  system  at  a  pressure  of  25  nm 
emperatures  ranging  from  814  to  902#K. ,  and  contact  times  ranging  from  0.57  to  5  4  sec  * 

.elect ivlty'of^no  ”lltttn«  t0  '‘Wen.  end  hutadl.™  with 

eiectivity  of  no  less  than  960.  Prom  the  temperature  dependence  of  the  first-order 

1 ly,0t  the  A_factor  and  activation  energy  are  assigned  to  be  1.5  x  10» 
sec.  and  66  kcal./mole,  respectively.  These  values  are  consistent  with  those  of  the 
reverse  reaction  and  also  with  the  assumption  of  a  slx-membered  cyclic  activated  complex. 
It  Ip  further  suggested  by  calculation  that  the  secondary  dimerization  of  butadiene  Is 

?hi  JLSSt"*  XI.M.*  ‘naU  ’t0lChl0,“trlc  ^flclencjr  of  but.dl.ne  ..  cowed  with 


*<>*>■*•  Company,  PIKAL  REPORT.  D.S.  H.ey,  Bureau  of  Aeronautic.  Contract 
NOae  52-225-C,  1  November  1954.  4  pp. 


This  contract  covered  evaluation  of  the  effects  of  high  gum  content  fuels  In  the  opera- 
tlcn  of  jet  engine  fuel  systems.  A  full-scale  jet-engine  fuel  system  test  apparatus 
consisted  essentially  of  a  fuel  nozzle  ring  from  a  J-34-WE-34  engine,  a  Holley  fuel 
°®upled  J°  a  300  hp  dynamometer,  an  aircraft  fuel  booster  pump  mounted  in  the 
lh0  ”0ZZle"8prfty  tank,  a  fuel  heat  exchanger,  a  primary  fuel  filter,  fuel  flow 
meters,  backpressure  valve,  dump  valve  and  a  vacuum  and  pressure  system  for  supplying 

oontro1  cap8ule  for  simulating  altitude  and  speed  conditions. 
Data  obtained  in  the  first  two  runs  indicated  that  a  fuel  with  high  soluble  gum  content 
had  no  effeot  on  the  satisfactory  operation  of  a  full-scale  Jet-engine  fuel  system  when 
operated  for  periods  up  to  190  hours  at  room  temperature  on  a  continuous  schedule  of 
alternate  two-hour  periods  of  sea  level  and  30,000  ft.  altitude.  Later  work  on  the 

#tal,lllty  of  fU8lB  ln  the  presenoe  of  air  and  metallic  materials 
indicated  the  importance  of  the  high-temperature  stability  problem. 
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u.  S.  Air  Force,  Aerospace  Technology  Division,  MEW  COMBUSTION  PROCESS! 5.  ATD  F64  49} 
TT  64-71230,  August  1964.  62  pp.  (AD  604  176). 


A  report  on  surveys  of  Soviet-bloc  scientific  and  technical  literature.  The  purpose  of 
the  report  is  to  present  material  related  to  unconventional  combustion  processes  Which 
might  be  used  in  the  development  of  hypersonic  ramjet  and  supersonic  coertmstion  processes. 
A  literature  search  revealed  one  article  directly  related  to  shock-lnduoed  combustion 
and  several  articles  on  a  new  detonative  combustion  process.  Other  sections  deal  with 
subjects  indirectly  related  to  shock- induced  combustion,  such  as  reaction  kinetics, 
ignition  delays,  and  seme  shock  and  detonation  wave  characteristics.  A  general  survey 
and  discussion  of  studies  in  the  field  of  detonation  research  and  related  subjects  is 
given.  High-velocity  diffusional  combustion  is  not  covered. 


U.S.  Air  Foroe,  Nuclear  Aircraft  Research  Facility,  FIRST  SEMI-ANNUAL  126A  RADIATION 
EFFECTS  SYMPOSIUM.  22-23  May  1967.  AMP.  Doc.  No.  NARF-67-19T  FZK-9-118,  4  volumes. 


These  reprinted  papers  oontaln  several  papers  devoted  to  radiation  effeots  on  aircraft 
lubricants,  fuels  and  hydraulic  fluids,  in  addition  to  one  paper  on  the  radiation  effects 
on  aircraft  turbojet  engines. 


U.S.  Defense  Documentation  Center,  THE  B- 70  AIRCRAFT.  AD  337  124.  REPORT  CIASSIFIED 
SECRET. 


A  compilation  of  abstracts  relating  to  the  B-70  aircraft. 
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U.3.  Department  of  Defense,  COIFtERCIAL  SUPERSONIC  TRANSPORT  AIRCRAFT  REPORT,  June 
1961.  48  pp.  (AD  266750). 

This  publication  contains  a  brief  letter  report  with  attached  Annex  (two  appendices) 
describing  configuration,  performance,  technical  problem  areas,  projected  design 
features  and  projected  program  and  financing  of  the  ooMerclal  8ST. 


U.S.  Federal  Aviation  Agenoy,  "SUPERSONIC  TRANSPORT".  June  19,  1968  .  62  pp. 


This  report  describes  the  program  for  the  development  of  a  commercial  supersonic 
transport  aircraft.  No  mention  is  made  of  aircraft  cooling  requirements  although 
projected  airframe  temperatures  at  various  speeds  are  given.  Vlth  respeet  to 
environmental  influences,  mention  Is  made  of  high  ozone  concentrations  to  be  expeoted  at 
high  altitude  and  of  radiation  from  solar  disturbances. 


U.S.  Federal  Aviation  Agenoy,  "SUPERSONIC  TRANSPORT J,  A  PRELIMINARY  STUDY  OF  STANDARDS  FOR 
AIRWORTHINESS,  OPERATIONS  AND  MAINTENANCE",  a  report  of  the  Supersonio  Transport  Croup, 
Bureau  of  Flight  Standards,  March  1961.  121  pp. 

This  report  Is  the  first  Bureau  of  Flight  Standards  report  on  supersonio  transports.  It 
presents  results  of  a  study  to  determine  areas  in  which  further  research  and  development 
should  be  accomplished.  Significant  recommendations  Include?  1)  continued  study  of 
sonic  boon  problems;  2)  continued  work  by  NASA  and  other  groups  on  economically  feasible 
airframe  configurations;  3)  expanded  work  on  propulsion  cycles;  and  4)  continued  work  by 
FAA  to  develop  adequate  flight  standards. 
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U.  S.  Library  of  Congress,  Air  Information  Division,  THERMAL  STABILITY  OF  JET  MIBLS. 
AID  Report  61-101,  July  1961.  4  pp.  (AD  261  448). 


This  translation  of  a  Russian  article  covers  a  study  of  the  effect  of  merc?ptans  on  the 
formation  of  insoluble  sediment  in  Jet  fuels  at  elevated  temperatures.  The  study  was 
conducted  in  three  experimental  series.  Series  1  involved  the  testing  of  TC-1  fuels  to 
determine  the  temperature  of  maximum  sediment  formation.  Series  2  delat  with  the  effects 
of  mercaptans  and  catalytic  metals  on  sediment  formation  at  ISO  C.  Series  3  extended 
the  experiments  of  series  2  to  the  100-300  C  range.  Sediment  formation  Increased  with 
increasing  mercaptan  content,  and  the  temperature  of  maximum  sediment  formation  was 
150  C. 


U. S.  National  Advisory  Committee  for  Aeronautics,  NACA  CONFERENCE  ON  HIGH- SPEED 
AERODYNAMICS.  A  Compilation  of  the  Papers  Presented  at  the  Ames  Aeronautical  Laboratory, 
March  18-20,  1958.  (AD  310591).  REPORT  CLASSIFIED  CONFIDENTIAL. 


This  document  contains  reproductions  of  technical  papers  presented  by  staff  members  of  the 
NACA  Laboratories  at  the  NACA  Conference  on  High-Speed  Aerodynamics  held  at  the  Ames 
Aeronautical  Laboratory  of  the  NACA,  March  18,  19,  and  20,  1958.  The  primary  rurpose  of 
the  conference  was  to  convey  to  the  military  services  and  their  contractors  the  results 
of  recent  research  and  to  provide  those  attending  with  an  opportunity  to  discuss  the 
results.  The  papers  in  this  document  were  prepared  for  presentation  at  the  conference 
and  are  considered  to  be  complementary  to,  rather  than  substitutes  for,  the  Committee's 
more  complete  and  formal  reports. 


U.  S.  National  Aeronautics  and  Spa^e  Administration,  Staff  of  the  Langley  Research  Center, 
THE  SUPERSONIC  TRANSPORT— A  TECHNICAL  SUMMARY.  U.  S.  National  Aeronautics  and  Space 
Administration,  TN  D-423,  June  1960.  94  pp. 


Discussions  are  Included  of  various  problem  areas  in  supersonic  transport  design. 
Problems  discussed  included  performance,  noise,  materials,  structures,  loads,  flying 
qualities,  landings,  airway  traffic  control,  and  use  and  effects  of  variable  geometry. 
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U.S.  Haval  Ordnance  Taatl ng  Station,  BIBLIOGRAPHY  0 9  MOT 8  TBCBXZCAL  PUBLICATIONS  -  1959 
SUPPIEMENT  (U).  NAVORD  Report  5034.  1959  Supplement.  M0T8  TP  2376.  January  1960. 
(AD317020).  REPORT  CIASSIPIED  CONFIDENTIAL.  - 


The  195?  Supplement  to  the  Bibliography  of  MOTS  Technical  Publication!,  a  companion 
volume  to  the  Technical  Program  Review  1959  (MOTS  TP  2374,  In  press),  lists  the  official 
technical  publications  of  the  U.S.  Maval  Ordnance  Test  Station  placed  In  distributing 
during  the  year.  Whenever  available,  the  abstract  cards  distributed  with  the 
publications  have  been  reproduced  In  the  serial  listings. 


U.S.  Office  of  Technical  Services,  HEAT  TRANSFER  AND  HEAT  EXCHAMOBRS.  OTS  Selective 
Bibliography  450.  n.d.  33  pp. 


The  reports  list  in  this  partially  annotated  bibliography  were  added  to  the  OTS  collec- 
tlon  during  the  period  1950  to  January  1961.  The  bibliography  Is  subdivided  into  sec¬ 
tions  covering  Heat  Transfer,  Translations  on  Heat  Transfer,  Heat  Exchangers,  Translations 
on  Heat  Exchangers,  and  AEC  Reports  on  Heat  Transfer  and  Heat  Exchangers.  There  Is  broad 
subject  coverage  within  each  section. 


Usov,  YU.  N.  and  Kuvshinova,  N.  I.,  AN  INVESTIGATION  INTO  THE  CONVERSION  OF  2,  2  4- 
TRIMETHY PENTANE  AND  n- OCTANE  ON  A  PLATINUM  CATALYST.  Kinetics  and  Catalysis  (U.S.S.R.), 
3,  814-19  ( 1962 ) . 


The  dehydrocyclisation  of  2,  2,  4-Trlmethylpentane  and  n-octane  was  studied  over  an 
industrial  platinum  catalyst.  For  systems  not  containing  a  completed  chain  of  six 
carbon  atoms,  the  presence  of  a  strongly  branched  hydrocarbon  structure  considerably 
facilitates  hydrocarbon  decomposition,  and  the  formation  of  gaseous  and  aromatic 
products  that  have  fewer  carbon  atoms  In  the  molecule  than  the  original  hydrocarbon. 
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Usov,  Yu.  X.,  Kuvshlnova,  X.  r.  and  Ivanova,  fl.  M.#  ABONATIZiYZOH  CX  £21111  iBtt* 
CYCIAME  MOTTOES  ox  A  PIATIinm  CATALYST.  Xeftekulmlya,  2„  no.  6,  666-9  (1962).  (CA, 
59,  7394  h). 


The  influence  of  the  alkane- cyclane  content  on  the  aromatlzatien  of  hydrocarbon  fractions 
with  an  industrial  platinum  catalyst  was  studied.  Hexane- cyclohexane,  heptane-methyl- 
cyclohexane,  and  octane -dlmethylcyclohaxane  mixtures  as  well  as  the  Individual  alkanes 
and  cyclanes  were  aromatized.  The  amounts  of  aromatic  hydrocarbon  in  the  product  in¬ 
creased  proportionally  with  the  cyclane  content  in  the  mixture.  The  molecular  weight  or 
structure  of  the  Initial  hydrocarbons  had  little  effect  on  the  aroaatlxatlon.  The  amount 
of  alkanes  formed  in  the  process  was  proportional  to  the  content  In  the  initial 

mixture. 


Usov,  Yu.  X.  and  Mettsel,  X,  0.,  TBAXSF0RKATI0H8  OX  SXIAOCARHOK8  ZX  THE  ffSSKXCE  GX  rttmt 
CATALYSIS.  VIII.  TRAXSPORMATIOH  OX  n-HEZAIECAXB  OVER  A  MOLSBDIC  CATALYST.  Journal  of 
Oeneral  Chemistry  (U.  8.  8.  R. ) ,  27,  1826-9  (1957). 


n-Hexadecane  was  converted  to  numerous  alkyl  benzenes  uslx«  a  molybdem  catalyst  at  580*C. 
A  mechanism  Is  proposed  that  gives  the  observed  reaction  products. 


Usov,  YU.  X.  and  Skvortsova,  I.  V..  AROMATIZATXOX  OX  n-HBPTAXB  AMD  n-OOTAJB  OH  A 
MOLYBDEHTJM  CATALYST.  Uchenye  Zap  1  ski  Saratovskogo  Oosudarstvennogo  Unlverslteta 
Imenl  X.  0.  Cherny shevskego  71.  167-74  (1959).  (C.  A.,  56,  5856d,  1962). 


A  study  was  made  of  the  aromatlzatlon  over  Mo  of  n- octane  at  460-530*  and  of  n- heptane 
at  500-50*.  Tables  were  given  showing  effects  of  changes  in  contact  time.  It  was 
established  that  dehydrogenation  to  olefins  occurred  simultaneously  with  deuydrocycll- 
zatlon  and  coke  formation,  the  latter  two  being  the  main  reactions.  An  apparent  energy 
of  activation  for  the  aromatlzatlon  reaction  was  determined. 
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Ubov,  Yu.  N . ,  Skvortsova,  E.  V.  and  Klyushnlkova,  G.  Q. ,  EE  HYDROGENATION  OP  METHYLCYCLO- 
HEXfiUE  ON  A LOMXNA - CHROMIA  AND  A LUMINA - MOLYBDIA  CATALYSTS.  Neftekhlmlya,  3,  no.  3,  320-5 
(1963).  (CA,  59,  8557  b».  ” 


Methylcyclohexane  was  passed  over  the  catalysts  (12.5*  Cr, 0,  or  9.3*  MoO,  on  A1,0,  )  at 
410-500*  with  a  space  velocity  of  flow  0.25-2.  At  490*,  76*  of  aromatic  hydrocarbons , 
principally  toluene,  was  obtai.  with chromla  and  62*  with  molybdla  catalyst.  The 
kinetics  of  the  dehydrogenation  were  studied.  21  references. 


Usov,  Yu.  N.,  Skvortsova,  E.  V..  KUvshlnova,  N,  I.,  and  Elovatskaya,  L.  A.,  PYROLYSIS  OP 
PROPANE  AND  n -BUTANE  IN  PRESENCE  OP  ADDED  ORGANIC  SUBSTANCES.  Journal  of  Applied 
Chemistry  (U.S.S.R.),  34,  908-11  (1961). 


Propane  and  n-butane  were  pyrolysed  at  700-800*0  In  the  presence  of  organic  additives. 
Chloroform  and  dlchloroethane  enhanced  the  rate  of  pyrolysis  of  propane;  ethylene  oxide, 
dlchloroethane  and  ethyl  chloride  accelerated  the  pyrolysis  of  n-butane.  With  organic 
additives  the  yield  of  olefins  was  greater  than  when  no  additive  was  used. 


Valenti,  A.  M. ,  Molder,  S.,  and  Salter,  G.  R.  (McGill  University),  GUN- LAUNCHING 
SUPERSONIC-COMBUSTION  RAMJETS.  Astronautics  and  Aerospace  Engineering,  1,  Dec.,  24-29 
(1963). 


The  article  presents  the  results  of  a  preliminary  study  of  the  feasibility  of  using  a 
launching  gun  (such  as  that  at  the  McGill  Unlv.  High  Altitude  Research  Project  at 
Barbados)  to  give  supersonic  combustion  ramjets  an  Initial  launch  velocity  at  Mach  5. 
This  means  Is  considered  for  launching  test  vehicles  for  flight  condition  tests  since 
such  tests  tax  the  capabilities  of  wind  tunnel  and  Impulse -type  facilities.  It  Is  con¬ 
cluded  that  the  method  is  feasible  for  short  duration  test,  the  principle  drawback  being 
the  low  altitude  at  which  high  Mach  numbers  are  attained. 
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^S^JS!!'  m*  <®"  »"■•“-  *1  *«•  *»fl  Soot*,,  (0.  5..,  BSVHIf  n>TT»«r 
EKH^SION  HAZiRDS  OP  MIGHT  'VIELCIZ  CQMBUflTIBISS.  B.  J,  Ittruu  «f  'Him.,  ic  *137,  m 

Srt  sm^TIS  *  '®an^J»tlen  «*  th*  *tr*n*ble  flats  on  flMMUlltp  anfl  rslatefl  cfaarao- 

ilata  aie  2?  coabaatltlei  anfl  oxidants  of  currant  Interim.  Taper  pressure 

“’e.®re,entert  fluorine,  oagrgen,  chlorine  trlfluortfls,  nitrogen  tstraxlfls,  nitric 

ethylene  tacid®'  ^Vflrogen,  ammonia,  pentaborane,  unaynaetrlcal 
“““““^iVUvflraalne,  hjrflraslne,  anfl  a  aerlea  of  UyfirocSbroT^iIain* 
J521!:  ‘bl-cyelsheayl  anfl  other  hlgh-denslty  fuele.  in  .oaS^i^  flamnaMllty* 
characteristics  fllagrama  are  Inclufled  for  each  of  the  fuel*  In  contact  *lth  air  an- 

In  understanding  theee  data,  sect  Iona  on  definitions  anfl  theory  anfl  applications  have 
l>een  Incluflefl.  Each  section  is  complete  In  Iteelf  anfl  can  bT^sS^I^ 


•  ■ 
A 


*;  *****  ^l c“  Aviation),  THE  PRCBIffll  0?  AERQDSH1KIC  BEATUrQ 
Aeronautical  Engineering  Review,  If,  no.  TO,  26-41  11366)).. 


The  origin  anfl  some  of  the  consequences  of  aerodynamic  heating  are  discussed  wi+h 

rfPfL*Sh^e!iC^Me?n  *  J““  I***  °T  ±ranafer  lDf  *“*  ****  the  air  into  tte  surface 
of  a  high-speed  vehicle  anfl  on  boundary-layer  control  by  surface  cooling 


Is  I 


muX  ,-r-.  lPoagla*  Alrcrart  ‘)»  Air  iiiXEaczoaxiar  «p  aasroiBEM,  ooRsm  ra 

mch  3-rata  wmaa  manner  m  =r  aErS^ 

761A,  September  UgJ.  13  pp.  See  also  SIS  Journal,  72,  no.  11,  pp  as-t. 

The  teMlgnt  r*brlcmtleti  anfl  testing  of  eleneutal  specimens  representing  several  imr  ■  ■■-i,,, 

strengths  obtained  were  promising  for  all  arrangements  except  for  the  resist*^* 
titanium  corrugated  core  sanArleh  construction.  Fabrication  problems  wer^^bat  a**- 

lomr*th.!Tb!L— t°  t»  CTctleal  tar  quaatltj  production  at  a  tnt  Mtotuttollsr 
jgf.gg  *??*»*■  *t**1  >“■»«■»*  n.  IM  «nct«Mln  ar.  «,  JZrSSto 

formulating  the  structural  requirements  relative  to  thermal  protection  irftL  fuel 

^cewery  access  for  cleaning  the  interior  of  the  tanks.  Bulk  fuel  tenpereturs  does  not 

Prft2f"*  *”*  10091  **  ****  trapped  fuel  do  present  problems 
ter°*TnrtyP*  ***•  **ca—  ®*"  «rere  as  surface  t«*»rature. 

gl>»to-r  sealant,  for  fuel  tanks  are  noTeurient^ 

e^deslim  B“#fl  011  thMe  conditions  it  appears  that 

a  design  cruise  Mach  nafeer  of  2.7  Is  practical  with  available  sealants  and  fuels. 
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van  der  Llndon,  A.  0.,  Ear Inga,  J.  V.  and  Thijsse,  0.  J.  I.  (Shall  Research  *.  V  ), 
TRANSFORMATION  OF  ALIPHATIC  HYDROCARBONS  BY  PSEUDOMONAS.  Papar  praaantad  at  the  Saoond 
Intamatlonal  Congraaa  on  Fermontation,  London,  April  13*17,  1984. 


Tha  microbial  oxidation  of  savaral  paraffinic  and  olaflnlc  hydrocarbons  by  pseudomonas  haa 
baen  atudlad.  Tha  degradation  routes  have  bean  determined  by  analysis  for  Intarmadlatas 
and  through  tha  use  of  Inhibitors  of  adaptations  such  as  Chloramphanloal.  Tha  methods 
which  were  used  to  accumulate  Intarmadlatas  are  emphasised. 


van  der  Linden,  A.  C.  and  Thljsse,  0.  J.  E.,  ( Konlnldl jke/Shell  -  Laboratorlum,  Amsterdam), 
THE  MECHANISMS  OF  MICROBIAL  OXIDATION  OF  PETROLEUM  HYDROCARBONS.  In:  "Advances  In 
Enzymology",  New  York,  Interscience,  volume  to  be  published. 


This  paper  presents  an  extensive  review  of  petroleum  microbiology.  Nearly  300  references 
are  cited. 


Van  Dolah,  R.  V.,  Zabetakls,  M.  O.,  Burgess,  D.  8.,  and  Scott,  0.  S.  (U.S.  Bureau  of 
Mines),  REVIEW  OF  FIRE  AND  EXPLOSION  HAZARDS  OF  FLIGHT  VEHICLE  COMBUSTIBLES.  U.S.  Air 
Force, ASD  TR  61-278,  Contract  DO  33(616^60-8,  April  1961..  105  pp.  (AD  262989). 


Vapor  pressure  data  are  presented  for  fluorine,  oxygen,  chlorine  trlfluorlde,  nitrogen 
tetroxlde,  nitric  acid,  hydrogen  peroxide,  ethylene  oxide,  hydrogen,  ammonia,  pentabo*. 
rane,  unsymmetrlcal  dlmethylhydrazlne,  monomethylhydrasine,  hydras lne  and  a  series  of 
hydrocarbons  lnoludlng  decalln,  tetralin,  bicyclohexyl  and  other  high  density  fuels. 

In  addition,  flammability  characteristics  diagrams  are  Included  for.  eaoh  of  these  fuels 
in  contaot  with  air  and  where  available,  for  other  oxidants  (e.g. ,  oxygen  and  nitrogen 
tetroxlde).  Also  Included  are  sections  on  definitions  and  theory  and  applications. 

Each  section  Is  complete  in  Itself  and  can  be  used  separately.  Many  references  are 
Included. 
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il  and  Enm*YYl_P‘  H<  (Johns  Hopkins  University),  CATALYTIC  CRACHUO  OF 
HEXADECANE.  II.  THE  NATURE  OP  CARBONIUM  ION-FORMING  STEPS  AND  THE  EXCHANGE  OF  HYDRO* 
CARBONS  WITH  RADIOACTIVE  COKE.  American  Chemical  Soolety.  Journal,  84.  4421*7  (1962). 


M 


?  ,  i 


The  ratios  of  the  number  of  moles  of  propylene  to  the  number  of  moles  of  propane  pro¬ 
duced  and  of  the  radioactivity  of  the  propylene  to  the  radioactivity  of  the  propane 
were  examined  as  a  function  of  time  in  differential  and  integral  reactors  during 
cracking  of  n-hexadecane  over  a  silica-alumina  catalyst  in  the  presence  of  radioeotive 
propyiene  as  a  tracer.  The  rate  of  coking  of  the  catalyst  with  n-hexadecane  and  the 

Inll  °f  carbon  b*tween  th«  eoke  ^  ■•▼eral  hydrocarbons  were  measured  at 

.Tbe  c°Jing  fate  observations  are  in  general  agreement  with  those  previously 
published.  The  rate  of  exchange  of  carbon  from  coke  with  either  isotfotane  or  cetane 
was  very  low. 


™  "?0k*  W‘  A*  &nd  Blnmefct»  p-  a*  (Johns  Hopkins  University),  CATALYTIC  CRACKING  OF 
HYDROCARBONS.  III.  PRODUCT  DISTRIBUTION  OBTAINED  IN  CRACKING  CETANE  OVER  A  SILICA 
ALUMINA  CATALYST  AT  372*.  American  Chemical  Society.  Journal,  8^,  697-702  (1963). 

The  carbonium  ion  theory  of  Oreensfelder,  Voge  and  Good  is  applied  with  a  few  modifica¬ 
tions  to  the  oatalytio  cracking  of  hexadeoane  at  372?.  Temperature  is  introduced  into 
.he  calculation  by  use  of  the  Boltzma nn  distribution  and  the  estimated  energies  of  for- 
mation  of  gaseous  carbonium  ions.  Tracer  results  are  employed  to  estimate  the  fraetion 
or  the  initial  olefin  products  undergoing  further  decomposition,  alkylation  and  poly¬ 
merization.  Product  distributions  as  a  function  of  oarbon  number  are  calculated  at 
372  and  500*. 


V-A-  and  Emmett,  P.  H.  (Johns  Hopkins  University),  TRACER  STUDIES  WITH 

S0MB  OT  138  SSC0NI)ARY  ACTIONS  OCCURRING  DURINO  THE  CATALYTIC  CRACKING 
Slo'SMiee^2  °VER  A  SILICA’AL0MINA  CATALYST.  American  Chemical  Society.  Journal,  84, 


Some  secondary  reactions  in  the  n-hexadecane-aluminosilicate  system  at  372*  have  been 
examined  in  an  Integral  reactor  with  carbon-14  tracers  in  the  presence  of  an  inert 
helium  diluent.  The  reactions  of  the  primary  products  propylene,  propane,  n-butane, 
l-heptene  and  n-heptane  were  traced  and  their  importance  in  determining  the  final  pro¬ 
duct  distribution  assessed.  Product  and  radioactivity  analyses  were  made  through  carbon 
number  twelve  with  the  use  of  gas  chromatography  and  static  (carbon  dioxide)  counting, 
respectively.  The  results  may  be  briefly  summarised  by  pointing  out  that  the  tracer 
ole  ins,  propylene  and  heptane,  undergo  as  secondary  reactions  very  extensive  alkylation, 
isomerisation,  polymerization  and  cracking  during  the  cracking  of  the  hexadecane.  Pro¬ 
pylene  seems  to  play  an  Important  part  in  the  formation  of  aromatics  and  also  in  the 
formation  of  the  higher  saturated  C,_  to  Cj, -hydrocarbons.  On  the  other  hand,  the 
saturated  tracer  hydrocarbons  propane,  n-butane  and  n-heptane  are  relatively  inactive 
during  the  hexadeoane  cracking  runs  and  come  through  the  reactor  almost  unchanged. 
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van  Reijan,  L.  L. ,  Sachtlar,  W.  N.  H.,  Cosset,  F. ,  and  Brouwer ,  D,  M. ,  THIAOTIVB  SITES 
OM  CHROMIA/ ALUMIHA  DEHYDROGENATION  CATALYSTS.  International  Congress  on  Catalysis,  3d, 
Amsterdam,  1984.  Preprints,  Seotlon  I,  Preprint  62.  12  pp. 


The  active  sites  on  shromia/alumina  dehydrogenation  catalysts,  were  studied  by  Measure¬ 
ments  of  catalyst  magnetlo  susceptibility,  electron  spin  resonance,  carbon  monoxide  and 
hydrogen  chemisorption,  and  weight  ohanges  during  the  reduction  treatment,  as  well  as  of 
the  rate  of  dehydrogenation  of  cyclohexane,  on  chroaila,  c hr omia- alumina,  and  chromic - 
silica  catalysts.  The  surface  chromium  ions  may  be  either  Cr*t  or  Cr*+,  depending  on 
equilibrium  conditions.  The  system  becomes  an  active  oatalyst  under  those  conditions 
which  favor  the  presence  of  the  Cr*+  ion,  which  is  apparently  superior  to  the  Gr»+  ion 
with  respect  to  incomplete  coordination  of  the  surface  metal  ions  and  the  formation  of 
metal-carbon  bonds  of  sufficient  stability.  Both  of  these  factors  may  be  Important  In 
dehydrogenations  catalyzed  by  transition-metal  ions  at  oxide  surfaces.  Dissociative 
chemisorption  of  the  hydrocarbon,  with  the  formation  of  a  metal-carbon  and  a  surface 
hydroxyl  bond,  is  apparent?/  the  rate-determining  step 


Van  Sickle,  D.  E.  and  Mavo.  F.  R.  (Stanford  Research  Institute),  Amerloan  Chemical 
Society,  Abstracts  of  Papers,  145th  Meeting,  September  1963,  p.  26Q. 


The  rates  and  products  from  the  low- temperature,  2,2*-asobis(2-methylpropicnitrile)- 
lnltlated,  liquid-phase  oxidation  of  oyolopentene,  cyclohexane,  and  cyoloootene  were 
compared,  and  the  produots  were  accounted  for  In  terms  of  a  competition  between  an 
addition  and  an  abstraction  reaction  for  a  peroxy  radical  with  an  olefin  molecule.  As 
the  olefin  ring  sice  Increased,  the  over-all  oxygen  consumption  rate  decreased,  and  the 
fraction  of  oxygen  appearing  In  produots  ascribed  to  the  addition  mechanism  Increased. 
Thus,  In  cyclopentene,  the*  monomeric  hydroperoxide  predominated  (86(8),  and  only  T%  of  the 
peroxy  radicals  added  to  the  double  bond.  With  cycloootene,  only  308  of  the  oxygen 
appeared  as  hydroperoxide  groups  (both  on  monosMric  hydroperoxide  and  on  "dimer"  and 
"trimer"  peroxides).  The  mechanism  for  cyclohexane  oxidation  Is  Intermediate  In 
character.  The  results  are  tentatively  correlated  by  assuming  that  the  rates  for 
termination  and  propagation  by  addition  are  nearly  tbs  same  throughout  the  series,  but 
that  propagation  by  hydrogen  abstraction  Is  sensitive  to  olefin  structure. 


Van  Stralen,  S.J.D.,  HEAT  TRANSFER  TO  BOILING  BINARY  LIQUID  MIXTURES. 
Chemical  Engineering,  £,  no.  12,  834-40  ( 1961 ) . 


PART  III.  British 


The  exlatenoe  of  a  critical  temperature  of  the  heating  surface  limits  the  region  of 
nuoleate  boiling,  which  follows  from  a  number  of  experimental  data,  and  can  also  be 
deduced  theoretically}  the  onset  of  film  boiling  can  also  be  predicted  by  a  criterion 
based  on  the  vaporisation  of  a  molar  fraotlon  Q  in  the  neighbourhood  of  the  heating 
surface,  at  a  maximum  superheat  4max,  A  generalised  equation  Is  derived  for  determination 
of  boiling  curves.  It  Is  deduced  that  the  regions  of  convection  and  nucleate  boiling  of  • 
a  boiling  curve  can  be  calculated  from  three  only  heat  flux  values,  and  from  the 
nucleatlon  function.  In  this  way  the  effect  on  heat  transfer  is  shown  of  the  number  of 
aotive  nuclei  generating  vapour  bubbles  on  unit  area  of  heating  eurfabe.  The  generalised 
equation  is  applied  to  water  boiling  at  atmospherlo  pressure.  It  Is  shown  for  boiling 
liquids  that  the  favourable  effect  of  vapour  bubbles  on  heat  transfer  Is  oaused  by  their 
periodio  disturbance  of  the  liquid  boundary  layer  at  the  heating  surface,  and  not  by  their 
direct  transport  of  energy  from  the  heating  surface  to  the  liquid-level  surface. 
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Van  Stralen,  S.J.D. ,  HEAT  TRANSFER  TO  BOILIXQ  BINARY  LIQUID  MIXTURES. 
Chemical  Engineering,  2,  no.  2,  90-7  (1982). 


PART  IT.  British 


A  survey  of  conditions  affecting  the  oonvectlon  and  nuoleate  boiling  regions  of  a 
boiling  curve".  The  effects  of  sub-cooling  and  pressure,  along  with  the  behaviour  of 
the  peak  flux  in  nuoleate  boiling,  are  discussed.  The  peek  flux  in  surfaoe  boiling  has 
been  determined  for  water  and  -  at  pressures  above  50  atm  -  for  the  binary  systems t 
water- ethanol,  water-l-propanol,  water-l-butanol,  water- 1-pentanol  and  water-methyl- 
ethylketone.  The  absolute  values  and  the  ratio  of  the  peak  flux  occurring  in 

mixtures  to  the  peak  flux  ir.  vater  at  the  same  pressure  and  at  equal  sub-cooling  are 
shown  to  decrease  gradually  with  increasing  pressure.  The  peak  flux  for  a  20  per  cent 
w/w  mixture  of  1-propanol  exceeds  the  corresponding  value  for  water  with  35  per  oent  in 
the  range  from  50-125  atm.  The  possible  practical  utilisation  of  liquid  mixtures  as 
cooling  media  in  heterogeneous  nuclear  power  reactors  is  also  discussed. 
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van  Wijk,  W.  R. ,  VAftMEUBERTRAOUNQ  AN  SIEDENDBN  ZWEISTOFFGKMISCHEN.  Deohei 
28,  03-74  (1956).  (C.  A.,  fij,  abstr.  I2569h,  1957). 


Monograph, 


The  maximum  value  of  the  heat  transfer  within  the  range  of  evaporation  of  binary  mixtures 
was  determined  as  a  function  of  concentration.  There  was  found  to  be  a  maximum  for  a 
definite  composition  in  eaoh  binary  mixture  which  is  explained  from  the  difference  in 
volatility  of  the  constituents  in  the  mixture.  Theoretical  conclusions  give  the 
relative  value  of  the  maxi mum  heat  current  for  different  numbers  of  a  homologous  series, 
e.g.,  aliphatic  aloohols  in  solutions  containing  water  as  a  second  constituent.  Using 
a  mixture  of  1-pentanol/water ,  a  maximum  heat  current  was  measured  which  produced  a 
value  of  more  than  three  times  that  of  pure  water.  The  heat  current  was  also 

exceeded  with  several  other  mixtures. 
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van  Stral®n*  s*  J •  D.,  HEAT  TRANSFER  TO  BINARY  LIQUID  MIXTURES  BOIL- 
INO  UNEER^raESSURES  FROM  0.1  to  50  ATMOSPHERES.  Dechema  Monographien,  32,  94-106  (1959). 
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flux  tor  nucle®^*  boiling  is  highest  at  minimum  bubble  else.  This  oocurs 
2  4  "  H  -  0|  6  is  superset  of  the  liquid  above  the  boiling  point  (T)  of  the  liquid. 

T  is  the  difference  between  the  dew  point  of  the  vapor  bubbles  and  T,  and  AT  is  the 
superheat  of  the  liquid  with  reference  to  the  dew  point.  A  graphical  method  on  the  equi- 
dlafram»  bRflad  on  assuming  that  0  is  constant  for  each  system  and  pressure,  and 
that  T  varies  only  with  concentration  at  small  fractions  vaporised  at  the  heating  sur- 
face,  correotly  predicts  the  concentration  of  the  more  volatile  liquid  in  the  mixture  for 
highest  rc**lmum  flux.  Data  are  plotted  for  systems  of  water  with*  ethanol,  1-pentanol. 
1-butanol,  1-propanol,  acetone,  methylethylketone,  and  ammonia  at  several  pressures. 


. 


...  , 

i ‘its  • 


•  » 


* 


m 


4  #. 

¥  , 


.  i 


*  * 
i 


7 


A 
•  1 


LI 


4M 


-*-mk 


I  %. 


/  g 


*  *  . 


Wm 


T~:  ti  niama  K  « 


•* 

h  #j  ii*^  „ 


♦ 


This  study  by  the  Burstu  of  Ninos  is  oonoomod  with  Ignition  produced  by  a  eentinuou. 

•C  °f«*r'h0‘>'10''^  taf  .  praotloally  *,l.,o.„f,.ld  .ESS."  ‘JSS 

l  e  f  Cont?ofc  V  ‘  siv#n  polnt'  *•*»*  thl»  point  a  mixing  prooe  assets 

!  of.  8h#ar*  “ol#cular  diffusion  and  heat  transfor.  Combustion  starts  in  tho 
ixing  tone  whoro  ooobustible  material  has  boon  brought  to  a  high  temperature  and  if 

s  ream  of  the  initial  mixing  point.  However,  this  distance  varies  exponentially  with  th* 
temperature  of  the  hot  gas,  and  if  the  temperature  is  too  low.  thS  SStSiSLS? 

tus°meTn8thlarSLt?at  J8?1*1011  d088  not  ooour  within  the  dimensions  of  the  aotual  appara- 
vIL  «1aXPer  ?!?tal  WOrk'  tha  tlTBt  pha*e  oonsisted  of  taking  ignition  temperatures 
under  variable  conditions  of  jet  diameter,  flow  velocities,  contact  times,  ambient 

pressures  end  compositions.  The  seoond  phase  Involved  a  detailed  analysis  of  the  lonition 
Honr#l858(25)S]ffl!o98-038?POnBOr6d  *"  P,M  ’*  °r  th*  Contract 


li  T’V'SST**  H-  “•  <0>  3-  aur“”  °f  «»■>.  THE  PROCESS  OP 
Sonr  1868(25),  HR-098-038,  lfcrch  i960.  24“,  P  ‘  BDM-29-p-  ®-  «•  Havy  Contract 


J*  fS  development  of  this  combustion  process  initiated  by  oontaot  of  the  two  stream 

moc  S  Jr"m.PSLTt1^  Sr1“n‘*11P>  UM4  - 

sunzx inrs-^  r 

s  r.^rr^^.rjh.^iLTT:^- 

Sh^'^r^Soui^pJ^nJaTi^”*  «»«»«  1th 


and  Wolfhard,  H.  0.  (U.  S.  Bureau  of  Mines),  I  QUIT  I  ON  BY  HOT  OASES  prni«»t 
iTL;  aSnj66824)P°rt  BWm30-*'  U*  S*  Navy  Correct  Nonr  1868(26),  HR-098-038,  Auiust  IfigO. 

Sir2^?t!SaS,."r!  ’mi‘  0t  lgnltl“  twparaturea  for  hot  Jet,  of  air  into  fur. 
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oJ£i£oU  ^SSf*lJ«SS#JlriiA00,nT  **?“*  m  ""  A  W»M0«O  ARUM  XMUDXM 
wsaotiotts.  Journal  of  th*  Aoronautloal  Solano* a,  £g,  19-28,  (1962). 


iiCil  s§sg^«~«sr 

SsrHi  -HH  r  air  £ SsT" 

on  an  IBM-704  c^SS* l<“  *f!  for  calculation 

temperature,  and  oonoentratlon^rofile^e  givinf  or  *?*  Pl0t!  of  v#loclty. 

of  the  mixing  layer.  *  glv#n  for  th*  initial  stages  of  development 


Vlktrni8J‘;br  SSr;*“  LIQUIDS*  IS.  413-18  (1962). 


?1Iti3Sr!SIidJfS"r0nf' *  i*tween  the  toiling  liquid  and  the  electric  heated  surface  of 
surface  (hy  anneal^*  iftS  Sl^5£^ 

oS'^^tiraSS^Jtid  Xj£  a  hiIJInJUiJeiIntUS?di  J£Z  T *  "*  fillftd#^h  *  •Sioone 

sssr^rsr 

of  the  heat  transfer  coefficient^  a*alni_grt<Sually  Iwered.  Measured  values 

s:rr:£E~  . 


»  rawiiBiifaEHO.  (Roeurio. 

Revlete,  ifcSSoiumi^  1  Llt0r*1'  fcoul4“  *•  Industrie  y  AgriooU. 

««  ohromla  on  elumlna 

space  velocities  of  0  30  to  0  676  *SotTnii  ^  rtn8*  °£  490*  to  710*C  end  liquid  hourly 
yield  of  ;:*!*•  °JF““  ♦“•“•ture  wee  600-606-0  which  gave  40-46* 

formed  durlngri«MOT?  Wvlnylbeneene  In  varying  ratio*.  Oonalderabl.  coke  was 
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Voevodsky,  V.  V.,  THE  THERMAL  DECOMPOSITION  09  PARAFFIN  HYDROCARBONS.  Farads?  Soolety. 
Transactions,  55,  65-71  (1969). 


The  thermal  decomposition  of  Propane  with  and  without  added  oxygen  and  together  with 
deuterium  exchange  was  studied  at  570«-6l0»C  and  at  pressures  of  85  and  100  ■*.  The  reaults 
suggest  that  the  chain  propagation  step  is  homogeneous  while  the  chain  initiation  step  is 
heterogeneous  with  the  reaotor  wall. 


Voevodsky,  V.  V.,  and  Soloukhln,  R.  I.,  (Novosibirsk  University),  ON  THE  MECHANISM  AND 
EXPLOSION  LIMITS  OP  HYDROOEN  AND  OXYGEN  CHAIN  SELF- IGNITION  IN  SHOOK  WAVES.  "Symposium 
(International)  on  Combustion,  10th,  Cambridge,  England.  August  17-21,  1964."  Pittsburgh, 
Combustion  Institute,  1964. 

The  self- ignition  lags  of  1:1  hydrogen  oxygen  mixtures  behind  reflected  shock  waves  were 
measured  at  pressures  of  0.5-3. 5  atm  in  the  temperature  range  of  760-1650*K.  The 
explosion  limits  of  self-ignition  were  established.  The  quantitative  evaluation  of 
induction  lags  based  on  the  chain  scheme  of  reaction  is  in  good  agreement  with  the  experi¬ 
mental  data  up  to  the  second  explosion  limit.  In  the  region  between  the  second  and 
third  explosion  limits,  measured  induction  lags  were  less  than  those  theoretically 
calculated.  This  effect  is  explained  by  the  influence  of  reactions  of  oxygen  molecules 
vibratlonally  exolted  in  shook  waves. 


Voge,  H.  H.  and  Good,  0.  M.  (Shell  Development),  THERMAL  CRACKING  OP  HIGHER  PARAFFINS. 
American  Chemical  Soolety.  Journal,  71,  593-7  ( 1949 ) . 


The  thermal  cracking  of  n-hexadecane  was  studied  in  a  flow  system  at  500*c  and  one  and 
21  atm  pressure.  Detailed . product  analyses  showed  the  data  at  1  atm  to  be  in  good 
agreement  with  radical  chain  theory  predictions.  Rates  of  craoklng  for  homologous 
normal  paraffins  are  approximately  represented  by  first  order  rate  constants  whioh  fit 
the  empirical  equation  ktsec”1)  -  (n  -  1)(1.57  n  -  3.9)  x  10"*  for  P00*C. 
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Voleu,  0.,  Popesou,  ».  and  Basarabeaou,  9.,  U8k  OF  X80009TLPMBOL  AMP  DOMOTLUPOt  kb 
GXluaTIOIf  INHIBITORS.  Patrol  si  Oast  (Bucharest),  131-4  (I960).  (CA,  187294) 


Tha  um  of  long-ohaln  alkylphenols,  *uch  aa  lsofcotylphanol,  iscftctylcresol,  dodsoylphenol, 
and  dodecylcresol,  li  recommended  as  antioxidants  in  thermally  oraokad  gasolines. 


Volf,  M.  B.  and  Kotik,  B.  L.,  STABILITY  OF  AIRCRAFT  XBROSKNBS  CONTAINING  UNSATCRATKD 
HYDROCARBONS.  Ufa.  Bashklrskly  Nauchno-Issledovatel »skiy  Instltut  po  Fererabotke  Naftl. 
Trudy,  i960,  no.  3.  62-8.  (CA,  £6,  abstr.  3724a,  1962). 


The  storage  and  chemloal  stability  of  aviation  karoslnas  (fuel  type  T)  containing 
cracked  components  ;ls  determined  in  the  LSA-1  apparatus,  with  125  aa  glass  flasks  by 
heating  25  ^il  of  fuel  with  <  5C  square  mm  Cu  plate  as  eatalyst  In  tha  presenoe  of  air  at 
110*  for  2-16  hours.  A  series  of  antioxidants  was  tasted.  Results  were  compared  with 
20-month  storage  tests  at  constant  temperature  In  the  presence  of  Cu  and  Fe  plates.  The 
amount  of  tar  formed  was  determined  periodically  by  OOST  (U.S.S.R.  Government  Standard) 
method  1567-56.  Comparison  of  the  results  shows  good  correlation  of  the  aooelerated 
oxidation  test  run  >10  hours  with  aotual  storage  tests,  and  great  effectiveness  of  anti¬ 
oxidant  FCh-l6,  whioh  is  the  phenol  obtained  from  the  tar  water  from  the  semlooklng  of 
cherry  wood  charooal. 


Volf,  M.  B.,  Kosik,  B.  L.,  and  Morosova,  0.  P.,  THERMAL  STABILITY  OF  HYDROCARBON  FUELS. 
Ufa.  Bashklrskly.  Kauohno-Issledovatel'skiy  Instltut  po  Pererabotke  Neftl.  Trudy,  I960, 
no.  3,  51-61.  (OA,  $6,  abstr.  90021,  1962). 


waa  lnv*8tlsated  in  a  bomb  (glass  container)  at  oonstant  temperature 
(100-250  C)  with  air  plus  Ng.  After  4  hours,  the  amount  of  precipitate  was  measured. 
It  was  concluded  that  a  reduction  in  the  oontent  of  aromatio  hydrooarbons  (esp. 
bicyolics)  Increases  theraal  stability.  Similarly,  when  paraffins  are  decreased  and 
naphthenes  increased,  preoipitatlon  increases.  Increased  0„  concentration  also 
Increases  precipitation.  2 
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fjySiS0!,?  mn-Bouao  mt-TKAxam  ommomaa  cmadod  wxn 
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Correlation  is  obtained  by  ooana  of  a  film-vaporisation  parameter  and  the  ratio 
of  the  experimental  vapor-phase  Xusselt  number  modified  by  a  two-S^  eorJila^n”«?or 
J®  •  tur^ulant  vapor-phaaa  Nusselt  number.  The  fllm-viporL^  SarSlc^ 

alliiifej^fcbfchi00!1  fnpJt.ptr  p°und-mess  of  flowing  fluid,  the  latent  heat,  and  the  fluid 
"tart  0f  trtn#itlon  fro*  nucleate  to  film  boiling.  The  two-phase  corre- 
transfer*°t0r  00n,i•t,  of  ,#varml  4i®ensionless  parameters  that  influenoe  two-phase  heat 


K> 


von  Olahn,  U.H. ,  ON  THE  EMPIRICAL  CORRELATION  CfP  CRITICAL  BOILING  HEAT  wtjtt  GTittnntra 

sstjeitk  D- s-  H*tie“i 

C«*^ 

A  correlation  of  boiling  heat-transfer  data  associated  with  the  Mxlmum  oritioal  heat 

°ffltlS!)  1X1  forotd  flow  through  uniformly  heated  circular  tubes  is  exten- 

tube^  with^h!  °JtaJnlf  Wlth  WtW  flwlng  through  rectangular  channels  and  annular 
tubes  with  channel  orientations  varying  from  0*  to  90*  upward  from  the  horisohtal 

Correlation  Is  achieved  through  the  modification  of  an  existing  enpirioal  relation  by  ' 
the  uee  of  an  additional  channel-shape  faotor. 
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ompVWriliA  Y*..,.3,  and  ^*^chuk,  V..  L. ,  PBH  WARMEUBERGANQ  VON  GAS  ZU  ROHRWAND  HEI  TCRBULEHTER 
STR<5mUNG  MIT  UBKRSCHALLGBSCHWINDiaKE IT .  Teploenergetika  JjD,  no.  4,  61-86  (1963). 

O  4— ’  —  *  J  r 

Heat  transfer  from  gas  to  tube  wall  in  turbulent  flow  at  supersonic  velocities  was  meas- 
ur.d  with  .IP  at  S00--840-K  and  3  and  4  Mach  and  vlth  dllutid  .c-bu."on“roJ*o“^  oT 

ooaltion”oftth!°,lii3.0aK  “?  2;,3,  *nd  *  K*eh'  l,<,th  ln  count.rrlov  vlth  yat.r.  Th.  cca- 
position  of  the  diluted  combustion  products  was  varied  from  76.4  to  11.6%  by  vol  nitro- 

3'9  t0  ’-1*  0‘rb“"  Hoxld.,  and  3.3  to  «.*  StZ. to 
equation  was  derived  for  defining  Stanton  numbers  in  terms  of  Reynolds,  Prandtl,  and 

t  °°*fflcJ,nt  of  resistance  of  the  noncompressible  medium,  wall  tempera- 

J?8  te^srature  of  the  gas.  for  Mach  -  0,  the  equation  agreed  well  with 
published  equations  for  subsonic  velocities. 
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Votyakov,  V.  and  Shumanatskly,  B.,  AERODYNAMIC  HEATING,  Sovetskaya  Av lately  a,  1959, 
April  14,  2.  " 


The  author*  ravlew  measures  for  tha  reduction  of  the  aerodynamic  heating  of  auparaonlo 
flying  craft  and  of  It*  oonsequences ,  state  that  these  measured  become  effective  in  the 
case  of  ballistic  rookets  and  briefly  consider  the  following  means  for  cooling  the  sur¬ 
face  of  a  flying  craft  t  1)  Heat  Insulating  coatings.  2<J  Cooling  by  liquid  fuel  passing 
It  through  speolal  channels  along  the  ooverlng.  3)  Cooling  by  evaporation  of  water;  the 
water  gets  on  the  surface  of  the  covering  through  speolal  pores  or  holes  and  evaporates. 
4)  Use  of  a  strong  magnetic  field  for  pushing  away  the  hot  Ionized  air  layers  from  the 
front  edges  of  a  flying  oraft. 


Vachs,  A.  M Bentur,  3.,  Kott,  Y.,  Babltz,  M. ,  and  Stern,  A.  B.  (Technlon,  Israel  Insti¬ 
tute  of  Technology),  AVIATION  GASOLINE  CORROSIVENESS  CAUSED  BY  SULNATS-REDUCINO  BACTERIA. 
Industrial  and  Engineering  Chemistry  Prooess  Design  and  Development,  3,  no.  1,  65-9  (1964.  _ 


o 

V  T-0 


A  sulfate-reducing  bacteria,  Desulfovlbrlo  desulfurloars,  has  been  found  to  be  responsible 
for  the  corrosiveness  occasionally  occurring  In  aviation  gasoline  stored  In  tanks  with 
small  water  bottoms,  under  the  climatic  conditions  prevailing  In  Israel.  In  laboratory 
experiments,  gasoline  stored  on  culture  media  Inoculated  with  D.  desulfuricans  became 
corrosive  after  1  week  of  Incubation.  The  diffusion  of  H|S  in  gasoline  stored  on  aqueous 
H|S  solutions  and  Its  consequent  oxidation  to  free  sulfur  were  determined  experimentally . 
Of  the  numerous  bacterial  Inhibitors  tested  initially  on  Desulfovlbrlo  cultures,  amthyl 
violet,  a  mixture  of  chloramphenicol  and  streptomycin,  and  sodium  azide  were  selected 
for  experimental  Investigation  of  their  capability  of  preventing  corrosiveness  In  gaso¬ 
line  stored  over  Inoculated  culture  media.  Under  the  test  conditions,  the  best  results 
were  obtained  with  methyl  violet. 


Wagner,  H.  Og.  (Universltat  Gottingen),  REACTION  ZONE  AND  STABILITY  CP  GASEOUS  INTONA¬ 
TIONS.  pp,  454-60  in:  'Symposium  (International)  in  Combustion,  9th,  Cornell  University, 
August  27  -  September  1,  1962."  New  York,  Academlo,  1963. 


The  author  reviews  previous  work  both  by  others  and  in  his  own  laboratory  particularly 
with  respect  to  detonations  in  the  hydrogen-air  system.  Be  also  reports  new  results  on 
detonations  of  hydrocarbon  oxygen  nurtures  as  well. 
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Wakslln,  R.  J.,  Baron,  R.  and  Baldwin,  R.  It.  (O.K.N.  Research  laboratories ) ,  STUDY  OP 
THE  rUME  STABILITY  CHARACTERISTICS  Of  DIFFERENT  VAPORIZED  FOILS  Of  A  SHAH.  SCALE 
CD1BU8TI0N  CHAMBER.  Pual,  30,  no.  4  ,  82-91  (1981). 

as 

The  flame  stability  limits  of  a  numbs r  of  fusls  bars  been  studiad  with  a  view  to  deter- 
mlning  tha  factors  governing  thair  parforaanca  In  gas  turbine  combustion  chambers.  A 
small  seals  combustion  chambers  was  designed  to  enable  pure  hydrocarbons  to  be  used, 
and  tha  fuels  ware  injected  in  vapour  form  to  eliminate  complications  consequent  on 
differing  particle  slse  and  volatility  when  a  liquid  atomiser  is  used.  Under  these 
specialised  conditions,  the  combustion  has  been  found  to  be  of  the  flame  propagation 
type,  rather  than  the  spontaneous  ignition  type  that  is  responsible  for  knock  in 
piston  engines.  Further,  under  certain  conditions,  a  correlation  has  been  found  between 
flame  stability  and  the  static  ignition  limits  of  the  fuel,  and  the  interpretation  of 
this  is  explained.  The  significance  of  the  results  in  relation  to  the  analysis  of  full 
scale  chamber  tests  is  discussed. 


Walter,  W.  C.  (Avro  Aircraft,  Canada),  A  C0AMTXTATIVB  AMALYSIS  OF  THE  CHARACTERISTICS  AID 
LIMITATIONS  OF  AERODYNAMIC  FLIGHT  WITHIN  THE  ATMOSPHERE.  PART  II.  LIMITATIONS. 

Aerospace  Engineering,  18,  no.  9,  63-6  ( 1969 )  ♦ 

Curves  showing  Mach  number-altitude  relations  for  efficient  cruising  flight  are  presented, 
and  the  limitation  due  to  aerodynamic  heating  is  shown  for  an  allowable  temperature  of 
2000*F. 
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Wang,  T.-S.  and  Kino,  H.-H. .  PREPARATION  OF  CATALYSTS  FOR  DEHYDROGENATION  AND  CYCLIC 
FORMATION.  K'o  Hsueh  T'ung  Fao,  1963.  no.  1,  59-60.  (C.  A.,  59,  1130  b,  1963). 

d  * 


The  effect  of  acidity  of  Pt-alumina  and  Mo-alumina  catalysts  on  the  dehydrogenation 
and  cycllsatlon  of  n-heptane  was  studied.  The  activity  of  the  catalyst  Pt-Al  for 
dehydrogenation  cyollsatlon  changed  as  the  ratio  of  HP  and  KgO  in  Al|0j  vase  hanged. 
When  the  HF/KjO  ratio  was  2-4,  the  catalytic  activity  of  Pt-alumina  and  Mo-alumina 
was  best.  The  catalytlo  activity  was  adversely  affected  when  HP  or -4^0  existed 
alone  with  the  Mo-alumlna  catalyst.  7s 
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Ward,  0.0c,  Schwarts,  f.O.  and  Becleston,  B.K.,  lODUBttlC  CV  POO.  ZCABXUR. 

STATISTICAL  gtWr-maUMMMT  OV  OOM  fGUXMO  EBA0TX9M3  MUM  IASZ0A0VZVS  TRACK  TMCM- 
VIQUK3.  0.8.  Bureau  of  Micas,  Technical  Baport  Mo.  18,  Popart— nt  of  the  Army,  Project 
1A024401A106,  October  1983.  30  pp.  g 


This  is  intended  to  be  pn— rily  a  statistical  studs  involving  gum  faming 
tondendelas  of  stored  fuels,  as  — asured  by  radio  traces*  techniques.  Of  special 
interest,  however,  is  tbs  use  of  binary  Mixtures  of  pure  sulfur  ccseounds  with  pure 
olefins  or  oro— tic  olefins  In  a  n-heptsne  substrate.  1-Eaxanethlol  is  shown  to  be 
orders  of  Magnitude  worse  than  n-butylsulf ids . 
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Weatherford.  W.  D,,  Jr. ,  Cuellar,  J.  P.,  Jr.,  and  Johnston,  H.  I.  {Southwest  Research 
Institute),  CHBIICAL  RUSTICS  Of  PUBL-D8P03ITI0M  ARD  MRT AL-13SS  REACTIONS  IW  TUHBULERT 
COMBUSTORS.  — erloan  Ch—  leal  Society.  Dir  Is  Ion  of  Pet  role—  Cheats  try.  Preprints  £, 
no.  4,  069-79  (September  i960). 


AM' 


Experimental  studies  of  high- temperature  hydrocarbon  fuels  were  conducted  with  a  small 
turbulent-vortex  combustor  to  Investigate  cert  on -depot  It  ion  tendencies  which  can  be 
detrimental  to  the  performance  and  durability  of  aircraft  gas-turbine  engines.  Kinetic 
analysis  of  deposition  data,  supported  by  ooabustqr  metal-loss  data  fr—  another 
laboratory,  suggests  that  both  deposition  and  metal-loss  Involve  chemisorption  of  fuel- 
derived  Intermediates  on  active  metal  sites.  Depending  on  operating  conditions,  the 
chemlsorbate  may  be  eonverted  either  into  eaxbon  deposits  or  metal-containing  volatile 
oxidation  products.  These  results  provide  additional  el— a  regarding  the  mechanisms  of 
carbon  f oration  and  combustor  metal  loss. 
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Weber,  R.  3.  and  NacKay,  J.  8.,  AM  ARALYSIS  OV  RAMJET  BMQUES  U8XV0  SUPERSONIC  C0MSU8TI0M. 
U.  S.  Rational  Advisory  Committee  for  Aeronautloa,  Til  4386,  September  1958.  49  pp. 


Baaed  on  the  premise  that  supersonic  burning  is  possible,  the  performance  of  ram^jet 
cycles  utilising  supersonlo  combustor  velocities  is  calculated  over  a  rang#  of  flight 
Maoh  numbers  fr—  4  to  7.  Depending  on  the  inlet  characteristics  assumed,  the  super¬ 
sonic  combustion  angina  tends  to  beca—  more  efficient  than  a  conventional  ram  Jot  as 
the  flight  speed  is  Increased.  The  effects  of  parameters  such  as  inlet  design,  combustor 
area,  divergence,  wall  friction,  and  nossle  performance  are  considered.  Estimates  of 
engine  weight  and  cooling  loads  art  included. 
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International  Council  of  tha  Aeronautical  Sciences,  Fourth  Congress,  Faria,  Paper  14-ljH, 

Auguet  24-28,  1964.  fce  ~as.  >  »je' 

i'-i  »  8  ^ 

The  problem  of  achieving  efficient,  long-range  faypersonlo  flight  with  turboramjet  engines 
is  examined.  The  performance  of  Integrated  engine-airframe  configurations  is  studied  in 
order  to  obtain  meaningful  results.  After  including  appropriate  off-design  penalties 
and  observing  a  2  pound  per  square  foot  limit  on  sonlo-boem  over-pressure,  the  typical 
range  of  2800  nautical  miles  is  calculated  for  a  Maoh  6  cruise  airplane  (126  passengers, 
and  500,000  lb  gross  weight)  with  JF  fuel.  To  obtain  longer  ranges,  improvements  must 
be  made  in  the  assumed  engine  performance  or  an  unconventional  fuel  suoh  as  hydrogen 
must  be  employed. 
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Wegener,  F.  P.  and  Cole,  J.  D. ,  (Yale  University).  SXFERDBNTS  OK  FROPAOATXOK  Of 
WEAK  DISTURBANCES  IX  STATIONARY  SUPERSONIC  XOZZXf  FLOW  OF  CHEMICALLY  REACTING  GAS 
MIXTURES,  pp.  348-69  in:  "Symposium  (International)  on  Coadmstlon,  8th,  California 
Institute  of  Technology,  August  28-September  3,1960."  Baltimore,  Williams  and  Wilkins,  1962. 


It  was  shown  experimentally  in  a  reacting  gas  mixture  of  nitrogen  and  nitrogen  tetroxlda 
in  stationary  supersonic  nossle  flow  in  chemical  equilibrium  that  weak  disturbances 
propagate  with  a  speed  given  by  the  frozen  speed  of  sound.  A  solution  of  the  linear¬ 
ised  equations  of  motion  for  the  supersonic  flow  of  the  mixture  of  reactants  under 
discussion  for  the  decay  of  wave  strength  of  a  frozen  disturbance  indicates  that  on  the 
scale  of  the  experiments  no  suoh  deoay  should  be  observed.  Because  this  prediction 
agreed  with  the  experimental  findings  for  a  weak  shook  wave,  a  consistent  ploture  of 
wave  propagation  in  reacting  mixtures  emerged. 
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Well,  3.  A.,  Ellington,  R.  T.,  Searlght,  B.  F.,  and  Hu,  S.,  FUNDAMENTALS  OF  COMBUSTION 
OF  GASEOUS  FUELS  -  A  CRITICAL  LITERATURE  REVIEW.  Institute  of  Gas  Technology,  Research 
Bulletin  15,  April  1967.  63  pp. 


This  report  gives  a  comprehensive  survey  of  theoretloal  and  fundamental  treatments 
applicable  to  combustion  processes  in  gaseous  fuels.  Flammability  limits,  ignition, 
and  burning  velocities  in  laminar  and  turbulent  flow  are  treated.  No  attempt  la  made 
to  include  experimental  results  exoept  as  examples.  The  date  of  issue  somewhat  limits 
the  current  value  of  the  report. 
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VelsB,  M.  A.,  Iang.  R.J. ,  and  Longwell ,  J.  P.  (Esso  Research  and  Tfrurlnasrlnrl  cou 
BUST  I  ON  RATES  IN  SPHERICAL  REACTORS.  SPFECTS  Of  INUR  TEMPERATURE  AMD  PU1L  TYPE. 
Industrial  and  Engineering  Chemistry,  50,  no.  2,  257-64  (1958). 


Anoxperimental  study  in  a  spherical  "well-mixed"  reactor  is  described,  This  la  a 

0f  ?r*vlou*  work  d*,1«n«d  to  verify  activation  energy  for  lao- octane/air 
flames  (by  varying  extent  of  preheat)  and  to  extend  the  study  to  other  fuels.  In  this 
differences  in  burning  rates  of  hydrocarbons  (not  attributable  to  differences 

* ;Ur#)  ,urprisin«1y  M»11-  This  work  was  done  under  contract  with 
the  Bureau  of  Ordnance,  Department  of  the  Navy. 


Weiss,  ?.  B.  and  Frilette,  7.  J.  (Socony  Mobil),  IWRACRISTALLINB  AND  MaUCULAR-UHiR. 
LECTIV3  CATALYSIS  BT  ZEOLITE  SALTS.  Journal  of  Physical  Chemistry,  64,  382  (1964). 


S!h!tir°Ttalll?1^inorsanlc  M0ll1;*  (l  9  ’  Secular  sieves")  were  found  to  be 

more  active  forcraoking  of  normal  prjaffins  than  conventional  sUloa-aiumina  cracking 

catalysts.  Product  distribution  varies  with  the  cation  introduced  into  the  molecular* 
sieve. 
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'  W*  D'  ^versity  of  Rochester),  THE  THERMAL  BCONPOHXriO* 
OP  BTHYI£ YCLOBOTANE .  American  Chemical  Society.  Journal,  JJ9,  1542-6  (1957). 


Theimal  decomposition  of  ethyl oyolobutane  was  studied  over  the  pressure  range  7-400  wm. 
at  450*  and  at  420-460*  for  pressures  of  10  to  200  mm.  The  products  were  found  to  be 
almost  exclusively  ethylene  and  1-butene.  The  decomposition  is  a  homogeneous,  first- 
order  reaction  which  is  not  inhibited  by  nitric  oxide,  prooylene  or  toluene.  The 
temperature  dependence  of  the  experiments  with  initial  pressures  of  10-200  as.  save 

»iDr*iiid^»«nv*n*^  ijffhf***-'  Thaflr,t"crd"r  rate  constant  can  be 

•xprtgstd  ii  k  ■  3*6  X  10*®  •  imw/kt  no."i# 
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Whitaker,  A.  C.  and  Unmer,  A.  D.  (Gulf  Research  and  bevel 
OOKB  OH  BEHAVIOR  OF  CRACKING  CATALYST.  Induatrlal  and  Engl 
2153-7  (1955). 
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The  effect  of  coke  deposition  on  cracking  catalyst  behavior  was  studied  In  a  bench  seals  ja 
apparatus.  Log -log  plots  of  conversion  and  carbon  deposition  were  linear.  Catalyst 
behavior  characteristics  were  estimated  at  short  residence  times  and  low  oll-oatalyst 
ratios  by  extrapolating  the  linear  log-log  plots. 


Whitney,  L.M. ,  BBVXLOFNDR  OF  A  LIB  ORATORY  METHOD  FOR  XVALOATIOH  OF  FUELS  FOR  OAS  TURBINE 
ENGINES.  Shell  Development  Oo. ,  S- 13365,  Final  Technical  SUamary  Report,  TJ.S.  Air  Foroi 
Contract  AF  33(038) -688,  Supplemental  Agreement  Ho.  4,  July  1,  1951  to  June  30,  1952. 

49  pp. 


A  survey  of  the  combustion  efficiencies  and  rich  and  lean  limits  of  several  pure  hydro¬ 
carbons  and  current  and  potential  gas  turbine  fuels  has  been  made  for  various  air  flows 
and  ohaaber  pressures  In  a  small  scale  oombuator.  Exhaust  gas  analysis  methods  were 
used.  On  the  basis  of  a  survey  of  components  of  the  exhaust  a  simplified  equation  was 
developed  for  the  combustion  efficiency  based  on  an  analysis  for  00|  from  oxidation  of 
the  unburned  and  CO  In  the  unburned.  Results  of  the  survey  show  very  little  difference 
between  fuels  but  operational  conditions  were  found  to  oauss  significant  differences. 

In  all  oases  increased  chamber  pressure  and  air-fuel  ratio  Increased  combustion  efficien¬ 
cy.  Preheating  the  fuel  caused  an  Increase  In  combustion  efficiency  for  fuels  of  vide 
boiling  range. 


Whitney,  L.N.  and  Hollo,  F.G. ,  EEVELOPMOR  OF  A  LABORATORY  METHOD  FOR  EVALUATION  OF  FUELS 
FOR  GAS  TURBINE  ENGINES .  Shell  Development  Oo.  ,  8-13294,  Final  Technical  Summery  Report, 
U.S.  Air  Foroe  Contract  AF  33(038)  688,  Supplemental  Agreements  1  and  2,  April  15,  1950 
to  June  30,  1961.  16  pp.  plus  figures  and  tables. 


Work  under  this  oontraot  on  the  development  of  laboratory  methods  for  evaluation  of  gas 
turbine  fuels  has  Included  two  aspects  of  fuel  performance— combustion  efficiency  and 
carbon  deposition.,  During  the  present  phase  of  the  contrast,  a  method  of  sampling  the 
exhaust  was  developed  and  the  composition  of  exhaust  gases  over  a  vide  range  of  operating 
conditions  and  with  a  variety  of  fuel  types  were  determined  using  the  Analyser  and  mass 
spectrograph.  Only  preliminary  comparisons  have  been  made  between  combustion  efficien¬ 
cies  determined  by  exhaust  gas  analyses  and  thermocouple  measurements. 
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Williams,  P.  A.  and  Cawley,  P.  A.  (U.  K.  Energy  Ministry )i  CONTAMINANTS  IN  PDEL3. 

U.  K.  Central  Electric  Generating  Board  Plue  Gas  Corrosion  International  Meeting 
(Marchwood,  May  20-26,  1963).  Condensation  In:  Brenstoff-Warme-Kraft,  25,  no.  8, 

387-8  (1963). 

The  review  covers  the  origin  of  Inorganic  contaminants  In  coal  and  fuel  oils,  and 
analytical  methods  for  their  determination;  techniques  for  their  partial  removal,  e.g. , 
centrifuging  of  heavy  fuel  oil  or  hydrogenation  (which  Is  not  feasible  economically); 
contamination  of  heating  surfaces  and  corrosion  due  to  Inorganic  fuel  components;  the 
strong  effect  of  small  amounts  of  sulfur  In  the  fuel  on  the  dew  point  of  flue  gases; 
and  commercial  tests  on  the  scrubbing  of  flue  gases  to  reduce  air  pollution. 


Wllshlre,  J.  P.  K. ,  THE  PYROLYSIS  OP  1-PHKNYLTBTRALIN.  Australian  Journal  of  Chemistry, 

1£.  538-47  (1962). 


The  pyrolysis  of  1-phenyltetralln  at  700*C  has  been  Investigated,  and  mechanisms  are 
advanced  for  the  formation  of  the  compounds  found  In  the  pyrolysate.  Por  comparison, 
tetralin  and  hydrlndene  were  pyrolysed  at  700*C  under  the  same  conditions  as  the 
1-phenyl tetralin.  The  presence  of  polycyclic  aromatic  hydrocarbons  In  coal  tar  may  be 
due  to  the  themal  breakdown  both  of  hydroaromatic  and  of  aliphatic  structures  In  the 
parent  coal. 


Winters,  C.  W.  and  Witte,  W.  G.,  A  PLIGHT  INVESTIGATION  OP  ABIATION  ON  A  BLUNTED  CYUNDER- 
FLARE  CONFIGURATION  TO  A  MACH  NUMBER  OP  8.48.  U.  3.  National  Aeronautics  and  Space 
Administration,  TN  D-2354,  July  1964.  41  pp. 


A  model  was  flown  to  a  Mach  number  of  8.48  at  an  altitude  of  26,000  feet.  In-f light 
ablation  measurements  were  made  on  the  front  face  of  a  Teflon  nose 
by  using  variable-capacitance  sensors.  A  method  of  predicting  the  ablation  rates  Is 
presented  and  thepredlctions  obtained  are  compared  with  the  measured  data.  Temperature 
measurements  were  obtained  under  an  unprotected  Inconel  segment  and  a  Teflon  and  Inconel 
composite  segment  on  a  cylindrical  test  section  and  on  the  stabilizing  flare.  Ablation 
rates  and  Inside  wall  temperatures  obtained  from  a  computer  program  agreed  well  with 
measured  temperatures.  Measured  and  theoretical  heating  rates  are  presented  for  the 
cylindrical  and  flare  sections. 
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Winter,  B.9. ,  AM.XWVBSTXGITXQI  09  TBB  FOWL  XWIOT  IX  9H  KIDBIZOV  Of  JTQHODBI  am 
5®?“™  »  URO-ais-rosBia  ocMunxo*  cbukrs.  imu  Thornton  nuMroh  entr* 
E.124,  C.X.  Ministry  of  Supply  Gontraot  Mo.  6/Mngs/8803/GB  .19(b).  September  1954 

7  2  AD  _ 


Tha  work  was  carried  out  to  investigate  the  effects  of  fuel  properties  on  the  formation 
of  carbonaceous  deposits  on  the  atoadser  air  shroud  In  spray-type  combustion  sy steer  and 
to  examine  means  of  predicting  the  behaviour  of  fuels  In  this  respect.  The  main  pari  of 
the  investigation  was  carried  out  on  a  modified  Ghost  XI  ocmbustlon  charter  operated  to 
produce  rapid  rates  of  deposition.  The  deposits  were  assessed  In  terms  of  both  weight 
and  tendency  to  interfere  with  the  fuel  spray.  Subsidiary  work  was  done  on  an  Avon 
R.A.  3  chamber  and  on  a  Mamba  chamber. 


The  mechanism  by  which  carbonaceous  deposits  are  formed  was  studied  by  the  observation 
of  the  behavior  of  various  fuels  In  Ghost,  Avon,  and  Mamba  combustion  chambers,  by 
analytical  examination  of.  the  deposits  which  formed  in  these  chambers  by  slsnle 
laboratory  experiments  on  deposit  formation. 
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Winter,  B.  9.,  Lewis,  A 


_  -  .  „  -  and  Zerson,  R.  Q.  (Shell  Petroleum,  Thornton  Research 

Centre),  VUEL-HAMDLIMG  FltCBIBKS  XM  WHS  JBT  AGE.  Advances  In  Petroleum  Chemistry  end 
Refining,  J,  137-238  (1983). 


Contains  specifications  for  JP-type  fuels,  description  of  airfield  fueling  equipment 
discussion  of  fuel  oleanllness  and  contamination  problems,  description  of  equlpiMnt 
for  removal  and  detection  of  water  and  solids  In  the  fuel,  discussion  of  hydraulic 
surge  during  fueling  and  devices  for  its  prevention,  and  discussion  of  electrostatic 
phenomena  In  fuel  handling.  •:  X. 
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****  Whytd,  R.B. ,  AS  IBVBSTIGATftBI  Of  TB  UfOBUIfll  W  OQM  TP  7tf|WtwnM 
?  AmTIC"  048  TTOBI1B  "■».  *^1  Thornton  XnmTS, 
Report  K.  126,  0<K.  Ministry  of  Supply  Contract  Mo.  6/ings/M03/CB.  13(b),  September  1W4. 
««  pp.  ■*“ 
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Th®  tendonoio*  of  various  fuels  to  /ora  varbcaaoeous  deposits  on  the  atocdser  air  shroud 
*  Qho»t  II  oombustlon  chamber,  on  flame-zone  components  of  &  *»■*>«  pre-vapcrisinm 
ohaabor  uwl  on  the  atomiser  air  shroud  of  asmall  seals  oomtmstlon  chamber  were  atudied.. 
The  fusis  comprised  gasoline,  keroslne  tnd  vide -cut  types,  alone  or  blended,  and  covered 
a  wide  range  of  gum  contents  and  gum-forming  character  is  tics.  In  the  ease  of  two  vide- 
out  turbine  fuels  the  content  of  gum  and  gum-f arming  components  was  varied  by  the  addi¬ 
tion  of  C,-0lg  olefines,  aged  or  fresh  as  necessary.  The  addition  of  considerable  ?4 
acounts  of  gum  and  gum-forming  components  to  two  straight-run  wide-cut  turbine  fuels 

hud  no  worsening  effeot  on  the  dirtiness  of  these  fuels  as  manifested  by  deposits  in  the 
Ghost  II  combustion  chamber.  ^ 
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Wlsllckl *  B‘*  DBPmrDgycg  O*  the  COMPLETENESS  OF  COKBUSTIOlf  OP  TURBINE  AMD  JET  ENGINE 
7UBLS  ON  CHEMICAL  CONSTITUTION.  Teohnlka  Lotnicsa,  1961.  no.  8,  171-8. 
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The  effects  of  chemical  constitution  of  hydrocarbon  fuels  cm  the  combustion  efficiency 
and  tendency  towards  coking  were  investigated.  Completeness  of  oombustlon,  4,  is 
strongiy  affected  by,  stability  of  the  flame  and  the  rate  of  oombustlon.  Effects  of  the 
air/Tuel  ratio  on  4  have  been  investigated  for  kerosene,  paraffin  concentrate  of 
boiling  range  159-265 *0,  and  for  a  Mature  of  aromatlos  (75. 24),  cyoloparaffins  (11  40 
and  paraffins  (13.40)  boiling  between  1 66  and  253*0.  Values  are  given  to1  show  that  the 
optimum  air/Puel  ratio  is  about  60,  corresponding  to  4  -  980  for  all  the  fuels  eon- 
fidertd.  For  different  hydrooarbon  types  4  decreases  in  the  order*  paraffins  >  single- 
ring  cyoloparaffins  >  cycloolefins  >  double-ring  oyoloparaff ins  >  single-ring  aromatics 
with  a  side -chain  >  single-ring  aromatlos  >  double-ring  aromatics.  Coking  increases 
with  increased  fuel  density,  boiling  point,  snd  in  the  order*  paraffins  <  oyolooleflns  < 
aromatics.  Within  eaoh  group  coking  increases  with  decreased  volatility  and  in  general 
increases  for  the  higher  C/h  ratios.  * 
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Wlsllckl,  B. ,  ON  POSSIBILITIES  OP  INCREASING  THE  BEAT  OP  HYDROCARBON  FUEL  COMBUSTION. 
Prsemysl  Chemicsny,  40,  no.  5,  240-4,  (1961)  (Trans.  VTD-TT-61-386;  AD  272637). 

-4 

The  variation  in. heat  of  combustion  for  different  hydrooarbon  types  Is  disouased,  and 
the  heats  of  oombustlon  for  various  metals  and  their  derivatives  are  presented  and  com¬ 
pared  to  values  for  petroleum  fuels,  on  both  a  weight  and  volume  basis.  Problems  of 
ISPdiffS  in  ^PJ^oleum  fuel  to  Increase  the  heat  of  combustion  are  considered, 

Ef  !!d  wlth  th*  pr#Mnc®  of  “tel  <ai*«»  m  the  combustion  products 

hypoJhluca  airwlfj  ^  *****  "  *  Motion  of  fuel  heating  value  Is  tabulated  for  a 
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Wolf  hard,  H.  0.,  Olassman 
Academic,  1964  . 


Wolf ahagen,  R.,  Braude,  H. ,  and  Weige,  W.  ( Thompson  Ramo  Wooldridge),  RESEARCH  AMD 
DEVELOPMENT  ON  THERMAL  STABILITY  Of  SPECIAL  HYDROCARBON  FUELS.  U.S.  Air  Vorc^ASD 
TR  61-266,  Contract  AF  83(6l6)-7275,  November  1961.  80  pp.  (AD  267255). 


The  thermal  stabilities  of  various  fuels  for  use  in  Mach  3  to  4  aircraft  were  evaluated 
In  an  aircraft  fuel  system*  engine  thermal  simulator,  Test  conditions  simulated  heat 
flux  and  fuel  temperature  levels  anticipated  in  high  Mach  aircraft;  Included  were 
simulation  of  heat  Input  from  aerodynamic  fuel  tank  heating,  hydraulio  and  lube  oil 
heat  exchangers  snd  engine  nossle  environment  sources.  >o  Five  JP- 6  fuels  were  tested 
under  simulated  Mach  3  conditions,  and  5  higher  temperature  fuels.  Including  several 
nearly  pure  hydroearbons,  were  tested  under  simulated  MSoh  4  conditions,  fuels  were 
rated  on  the  basis  of  relative  ohange  of  heat  exchanger  performance  in  50  operating  hr. 
The  fuels  vers  rated  In  the  A8TM-GVR  Coker  (JP-6  fuels)  and  the  Erdco  Research  Coker 
(higher  temperature  fuels)  to  compare  the  test  method  with  simulator  results;  A  some¬ 
what  more  detailed  description  of  the  data  treatment  is  Included  In  Progress  Reports 
No.  1  (Sept.,  I960)  and  No.  2  (Jan.,  1961). 


Wolfshagen,  R.,  Rewards,  H.,  Braude,  H.,  and  Welge,  W.  (Thompson  Ramo  Wooldridge), 
INVESTIGATION  OP  AUTOIGNITION  AND  OTHER  PHENOMENA  IN  HIGH  TEMPERATURE  AIRCRAFT  FUEL 
SYSTEMS.  U.S.  Air  force,  ASD  TR  61.480,  Contraot  AF  33(616)-7137,  September  1961. 

43  pp.  (AD  268499). 

The  autolgnltlon  characteristics  of  JP  fuels  were  Investigated  using  a  test  rig  Incor¬ 
porating  a  1  ou  ft  reaction  ohamber  simulating  possible  Conditions  in  the  vapor  space  of 
aircraft  fuel  tanks.  The  autolgnltlon  phenomena  was  governed  primarily  by  time,  mlxtme 
temperature,  mixture  pressure  and  mixture  composition.  Fuel  vapor  will  react  with  any 
percentage  of  available  0  at  any  pressure  level  provided  mixture  temperature  la  suffi¬ 
ciently  high  snd  accumulated  time  at  temperature  Is  sufficiently  long  to  promote  auto¬ 
lgnltlon.  Combustion,  with  proper  mixture  composition  and  pressure  level,  will  result 
In  measurable  pressure  rise  at  autolgnltlon  teaperatures  above  approximately  435*F.  The 
pressure  rise  resulting  from  autolgnltlon  was  related  primarily  to  mixture  composition 
and  pressure  level  snd  Is  reasonably  predictable  from  the  2  parameters.  Variables  pro¬ 
ducing  little  or  no  effect  on  the  lneldenoe  or  type  of  reaotlon  obtained  inoluded  pre¬ 
sence  of  a  small  environmental  hot  spot  In  the  chamber  vapor  spaoe,  chamber  well  tempera 
ture  and  material,  type  of  diluent  gas  and  chamber  sise. 
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Wolfshagen,  R.O.,  Welge,  W.W.  and  Rothenberg,  A.J.,  RESEARCH  AMD  DBVBLOPMBR  CM 

THERMAL  STABILITY  OP  SPECIAL  HYDROCARBON  FUELS.  Tapoo  West  Coast  EnglnilrSg ,  Prograaa  II" 

Report  No.  1,  September  1960.  U.S.  Air  Poroe  Contract  A»  33(6l6)-7275.  49  pp. 

»  Ww  tmd 

8 

Work  was  directed  primarily  toward  design  of  a  boat  >x changer  system  capable  of  simulating  °° 
the  fuel  heat  fluxes  and  temperature  rises  anticipated  in  Jkch  3  and  Mach  4  aircraft. 

Basic  engineering  design  of  this  system  was  completed  during  the  reporting  period. 

Determination  of  fuel  physical  properties  at  elevated  temperatures  neoessary  for  heat 
exchanger  design  and  later  test  data  analysis  was  also  carried  out.  Reference  runs 
of  test  fuels  were  performed  using  the  OPR  Fuel  Coker. 
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Wolf shagen,  R.C.,  Welge,  W.W.  and  Rothenberg,  A.J.,  RESEARCH  AMD  DEVELOPMENT  ON 
THERMAL  STABILITY  OP  SPECIAL  HYDROCARBON  FUELS.  Tapco  West  Coast  Engineering; 

Progress  Report  No.  2,  11  Sept  1960  to  16  January  1961,  U.8.  Air  Faroe  Contraot 
AP  33(616) -7275.  38  pp. 

Fabrication  and  shakedown  of  a  Maoh  3  to  Maoh  4  engine  heat  exohanger  and 
environment  simulator  was  completed  and  a  series  of  five  JP-6  type  fuels  tested. 

The  fuel c  were  also  catalogued  using  the  OPR  fuel  Coker.  Results  of  this  testing 
were  as  follows s  (l)  Relative  thermal  stability  of  the  fuels  as  measured  by  percent 
decrease  in  tube  to  fuel  heat  transfer  coefficient  differed  considerably  between  fuels 
ranging  from  values  of  no  measurable  deorease  to  72.5  jperoent  deorease  after  fifty 
hours  at  test  conditions.  (2)  The  OPR  Fuel  Coker,  operated  at  conditions  of  460/600/6 
for  a  duration  of  five  hours,  with  a  spaoer  inserted  in  plaee  of  the  filter  element, 
produced  a  good  correlation  with  the  heat  exohanger  tests.  The  fuel  rating  was 
based  on  the  standard  preheater  deposit  oode, 
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.?* ,T*  ^U,S*  Alr  Poro*  office  of  Scientific  Researoh),  TH1  INPLUENOE  OP  INERT 

JEAOTIVi  ADDITIV1SS  0If  WE  MECHANISM  0»  DETONATION  IN  CASEOUS  MIXTURES  OVER 
WIDE  RANGES  OP  INITIAL  PRESSURE  AND  ADDITIVE  CONCENTRATION.  Combustion  Institute. 

Western  States  Section.  1964  Spring  Meeting.  Paper  WSS/OI  64-16. 

*tudy  inIe!tlg!^8  th*  effect  of  helium,  argon,  and  carton  dioxide  additives  on  the 
mechanisK  of  detonation  in  stoichiometric  hydrogen-oxygen  mixtures  over  wide  ranges  of 

,  ^  irCi8Ure8‘  and  addltlv«  concentrations,  and  attempts  to  determine  the  validity 
or  the  Chapman- Jouguet  theraohydrcdynaalc  theory  under  these  conditions.  No  quantitative 
oonolusions  were  reached  about ’Aether  complete  equilibrium  in  tl<>  Ch.  tan* Jouguet  plane 
was  established  or  whether  the  frosen  or  equilibrium  product  gas  sound  speed  is  most 

ln  th*  gM  altuation*  The  detonation  velocity  was  slightly  dependent  on 
initial  pressure ,  but  was  critically  dependent  upon  mixture  composition.  The  experl- 
men  al  detonation  statlo  pressures  followed  the  seme  general  trend  as  the  velocities. 
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Wurster,  C,  1. 1  Smith,  J .  0, ,  tnj  Sitttfflsld  c  v  # ______  .  . 

LUMINOSITIES  Of  HYDROCARBONS  AID  HYDROCARBON  MXXTtntSS  BURNED  XV  THI  QA8  PM«* 
Journal  of  Chemical  and  Engineering  Data,  6,  626-30  (1961). 


lnv!itigatlon  of  th«  feasibility  of  cooling  vary  high  spaed  aircraft 
*  naans  of  an  andothamlc  reaction  ofthc  fuel  prior  trcombustiof  2! 

*•»*•  **.  with  tSproSo";  iirss 

AS E> ~ asrsr. 

Lumlnometer.  The  work  was  soonsarfd  2  Sl7r  «  flaa*B  M  ■•••wed  In  tha 

6608.  88  8ponsor®d  the  ^*S*  Air  force  under  Contraot  Af  33(616)- 


LUMINOSITIES  Of  HraROCAHBOW  ^mR  O^pniq^^ *#ld’  N*  (*on»anto  Chemical), 
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at  900-  and  950f .  The  fact  that  JIi .  .  t0  *•  °*12  at  850#F  «*d  0.58 

portions  of  the  feed  !  values  <ilffer  fro*  1  that  not  all 
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Yamasaki,  K.  and  Bate,  I.,  SHOCK-MATE  ISISflON  CP  raCFAIE-OXTOEI  MOTTOES,  Hogro  Buslcu  « 


’  -w  »  - - - -  — .w  •  iwa'VMVM  fl*AAViia9 #  MJy  JHUU 

Zasshl,  62,  2124-30  (I960).  (CA  2£,  79440,  1962). 
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The  shock-wave  Ignition  Halt  of  propane-0  alxtur«s  was  data  rained  at  a  pressure  down  to 
6  pa.  Hg  In  a  shook-wave  tube  26  aa.  in  diameter  and  110  aa.  long,  with  air  as  the  driving 
gas.  The  width  of  the  Ignition  Halt  .beooaes  narrower  as  the  pressure  is  lowered.  The 
Ignition  mechanism  Is  explained  by  assuming  that  the  C— 0  bond  In  a  hydrocarbon  is  des¬ 
troyed  between  ata.  pressure  and  100  an.  Kg  and  the  0— H  bond  below  100  m.  Kg. 
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Zabetakis,  M.  0.,  Furno,  A.  L.  and  Jones,  0.  W.  (U.  8.  Bureau  of  Hines),  HmiHON 
SPONTANEOUS  IGNITION  TEMPERATURES  07  C0MBUSTIBI2S  I X  AIR.  Industrial  and  Bnalnnerina 
Chemistry,  46,  no.  10,  2178-8  (1964) . 


A  new  ignition  temperature  apparatus  was  developed  which  makes  the  determination  of 
minimum  spontaneous  ignition  tempera tures-autogenous  ignition  teaperatures-more  rapid, 
accurate,  and  economical.  This  consists  of  a  modification  of  A  STM  Designation  D286-80. 
S.  I.  T.  's  and  time  lags  before  combustion  measured  in  the  apparatus  are  reported  f6r 
a  large  variety  of  compounds  Including  many  hydrocarbons . 
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Zabetakis,  M.0. ,  Iahof,  A.0.  and  Lang,  F.M.  (U.S,  Bureau  of  Ninas),  RESEARCH  OR  THE 
FLAMMABILITY  CHARACTERISTICS  OF  AIRCRAFT  HYDRAULIC  FLUIDS.  U.3.  Air  Foroe,  WADC  TR  57- 
161,  Supplement  1,  Contraot  AF  18(60C)-151  May  1968.  29  pp.  (AD  165610.) 


Spontaneous  ignition  temperature  tests  were  oonduoted  on  JP-4  and  7  hydraulic  fluids  in 
air  while  in  oontaot  with  7  surfaoes  found  in  alroraft.  Tests  were  oonduoted  at  reduoed 
and  elevated  pressures  by  using  both  low  and  high  velooity  injection  techniques.  The 
flash  and  fire  points  of  these  fluids  were  determined  in  a  standard  A3TM  apparatus.  The 
minimum  spontaneous  ignition  temperatures  of  the  7  hydraullo  fluids  inor eased  with  de¬ 
crease  in  pressure.  The  rates  of  inorease  varied  for  each  of  these  fluids  so  that  the 
fluid  with  the  highest  minimum  spontaneous  Ignition  temperature  value  at  ataospherio  and 
elevated  pressures  had  the  lowest  value  at  reduoed  pressures.  The  spontaneous 

Ignition  temperature  of  the  fluids  at  1000  and  2000  pslg  injection  pressures  were  inde¬ 
pendent  of  the  injeotion  nossle-to-heated  surface  dlstanoe  between  8  6/16  and  11  11/lfl 
lnohes. 
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Zabetakls ,  M.  0.,  Jones,  •.  W.,  Seott,  1^8.,  and  funw,  Aj  t.  (*•••  *•*•****  "“til 
RESEARCH  OH  THE  FLAMMABXLIR  CHARACTER  UTiCS  OF  AIRCRAFT  FUELS*  U.S*  Air Foret,  VABO 
TR  52-35,  suppl.  4,  Contract  AF  l8(600)-151,  Jvntxy  1958,  85  pp.  (AB  91875)* 


A  summary  of  the  theory  of  combustion,  explosion  and  lgtolt&on  As  presented  os  noil  as 
the  results  of  limit -of -flammability,  llait-of-ignitibility,  llmlt-of -propagation,  igni* 
tion  energy  and  Ignition  temperature  tests  on  serious  Air  Force  fuels,  fuel  components 
and  hydraulic  fluids.  These  data  were  obtained  In  air,  and  carbon  dioxide  and  nltrogen- 
enriohed  air  at  various  simulated  altitudes  by  the  Mreau  of  Mines  and  other  lafeoratoe 
ries.  The  combustibles  investigated  include  the  paraffins,  aromatics,  blends  of  these, 
JP-1,  JP-3,  and  JP-4  Jet  fuels,  100/L30  and  115/145  aviation  gasolines,  It^O-5606 
hydraulic  fluid  and  several  experimental  hydraulic  fluids.  The  data  are  presented  in 
graphic  and  tabular  form. 
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Zabor,  R.  C.  and  EMsett,  F.  H.  (University  of  Pittsburgh),  TEE  ADSORFTXOM  <MF  MOHKAL  PARA¬ 
FFINS  ON  CRAOKENO  CATALYSTS.  American  Chemloal  Society.  Journal*  2i»  5639*43  (1221’' 
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Adsorption  msssursmsnts  havs  bean  made  for  n-butsne,  n-heptene  end  n-oetane  on  a  Eoudry 
3-46  cracking  catalyst  in  the  temperature  range  from  room  temperature  up  to  and  mbove  the 
lowest  temperature  at  which  decomposition  ocours.  The  Adsorption  appears  to  bo  pexy^ioal 
in  nature  up  to  about  150*.  Above  this  temperature,  and  even  at  cracking  temperatures, 
the  adsorption  is  very  small,  being  equal  to  or  lass  than  0.005  milllmola  (approx  0.1  so) 
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Zakkay,  V.  and  Krauaa,  B.  (Brooklyn  Polytechnic  Institute),  MDUO  PRQBUM8  UXTI  CHEMICAL 
REACTIONS.  U.  S.  Air  Force,  ALL  63-109,  Contraot  AF  33(6l6)-766l,  June  1983.  55  pp. 

(AB  411760). 


■ 


An  investigation  of  turbulent  mixing  with  ohemical  reaotion  for  Air-Hydrogen  mixtures  is 
preserved.  First  an  analysis  is  given  whereby  the  reaotion  products  for  finite  reaotion 
rr.tts  may  be  determined  along  streamlines,  provided  the  quantities  in  the  flow  field  of 
mixing  under  frosen  conditions  are  known.  Than  measurements  of  oonoentrstioms,  pressures, 
velocities,  and  stagnation  tamparaturaa  along  tbs  cantarlina  of  two  coaxial  Jets  with  and 
without  chemloal  reaction  art  presented.  These  msasursawnts  are  used  in  order  to  deter¬ 
mine  the  flow  parameters  ahead  of  the  flame,  and  alio  in  calculating  flams  shapes  under 
equilibrium  conditions.  Finally,  detailed  flams  .shapes  era  included  for  varioua  boundary 
conditions  and  compared  with  tho  theoretical  predictions. 
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igh  temperatures,  the  vapor  pressure  of  ker osene- type  hydrocarbons  la  difficult  to 
dir!UT  aCCUrat#1r  wlth  laboratory  •PPWktua.  Baoauaa  of  tha  inherent  difficulties  In 
8Ur#*!ntv?  Vapor  Pr#88ur®"ta«paratura  relationships  at  high  temperatures,  tha 
18  b#ln®  through  calculation  tachnlquaa.  Tha  purposes  of  this 

report  ara  to  compare  the  difficulty  and  aoouracy  of  f iva  tachnlquaa,  of  which  thrae  tmra 

t#Ch??UM  "*  *“>  wara  experimental  tach^lwaa  inln^SrHS  cST 
p  *  t J®  t«°hnl<iuaa  and  to  determine  tha  praclslon  of  a  calculation  technique.  four  lnda- 
Qua  *tv  C8l°ulatad  th*  vapor  Pressure-temperature  raUtlonahlp  for  ona  hlgh- 

demonstrate  thJt  the  Mthod*  J71*11®**0  bUnd  of  ,#van  Pur®  hydrocarbons.  Tha  raaulta 
r  ^  !h!  m#thod  of  aB8'«in«  aagnanta  of  tha  trua  boiling  point  curva  to  ba 

D^ssur^T^..!^  *  ?dl2f  th*  t0tal  Vapor  pret,ur*  a*  tha  8U®  of  tha  component  partial 
?!!!««!  l!  pf*clM  to  Percent.  Tha  empirical  technique  davalopad  by  Bdmlster  la 

the  more^6  J1*88®?  on  V™  oociparlson  wlth  experimental  raaulta)  and  laaa  preoise^han 
the  more  laborious  true  boiling, point  curva  taehniqua.  - ^nmn 
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Zhorov,  Yu.  M.  and  Panchankov,  0.  M.,  RELATIONS  BETWBXN  TRK  ACTIVATION  mranov  im  m 

NOSILIGATRq°R  2*  RXf0NinrriAL  *■*  P0R  OTMXXE  CRACKUW  PROCESSES  CATALYZED  BY  ALOMI- 
t  SwLInA!!J?’  M°8k°V8kJ1  Jn*titut  Xeftekhialchaakoi  i  Qaaovoi  Promyshleimostl  ia 
I’  M*  Trudy,  1962,  no.  37,  19-23  (CA,  58,  2307d,  1963). 


Tjj*  cracking  of  cumena  was  used  as  a  modal  reaction  for  investigating  tha  kinetics  of 

TSfiSJEZZ?  °”  *?  «*“!,•».  For  .vmluatlan  of  th. 

expti.  data,  tha  formula  n<>x  -  -n0ln(l  -  x)  -  K3  can  be  used,  nQ  being  the  flow  rata 

x  the  conversion  of  tha  reaotant,  K  the  apparent  reaction  rata  eonat.,  and  3  tha  surface 

Cr?alf?fc*  11118  •nation  la  valid  in  tha  tamp  interval  360-410*  with  tha 

raised  so  that  kin*Mft0ntrf 11?d*  Rapld  a«tivation  energy  ohangas  occur  whan  the  tamp  is 
V tbat  kl"#tlc  °°ntrol  goes  into  diffusion  control,  for  tha  1st  oasa,  a  linear 
relation  between  Kq  and  tha  activation  energy  X  was  found  with  a  standard  deviation  of 

Soirin1°o-3lo%s:t,1i:.t  wlth  ,r,in  *i«  *•»  -  *•  ~*/22l!l  ?. 

(0*!8  x  10  “  IAt).  This  aquation  permits  onion,  of  tha  aotivation  energy 

from  one  expt.  and  the  evaluation  of  the  activity  of  tha  aluminosilioate  catalyst.  ** 


N’  Y#*’  H*AT  BARRIER  IN  SUPERSONIC  PLIOHT,  Moscow,  Voyenisdat,  1959. 


This  book  discusses  tha  problems  of  aeronautics  occurring  because  of  aerodynamic  heatine 

"  “rC^‘  *»  "‘«f  «  hi*  ,up.rsonlo  .Zu  il  ISSTE*.^ 

dvn^L  V  V  fi°UB  Bfc®pa  Whloh  ar®  tak#n  t0  *•*«<>•  tha  affects  of  aero¬ 

dynamic  Seating.  It  considers  problems  of  heating  of  air  due  to  friction  and  the  changes 

aircraf£e3r*£Hr°  tb#  boun<Jai7  layer.  The  conditions  of  heating  of  surfaoes  of 

i  ,ther  terodynam3c  bodl*s.  such  as  rockets,  at  supersonic  speeds  are  dealt 
:^T‘  brl.f ly  dliou.... ,  in  .<».*,«  t.n.r.l 

be  applied_ to  permit  successful  reentry  of  satellites  into  the  earth's  atmosphere.  Tha 
book  is  illustrated  by  a 'large  number  of  figures  i\nd  diagrams. 
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Slebland.  H.  and  Dupree.  K.  T.  (Explosives  TSFiEESwE ' ’^  ■ 

THERMAL  CONDUCT  IV  ITT  OF  KEROSWS  D.HW.  R.D.  2495  BKTWEEE  15  BED  325  0  AT  HUB  HID  W 


ItuMwmw  vw>»wwv»«f  —  —  —  —  -  _  .  -  . 

OP  TO  200  ATM.  ARS  Journal,  21,  845-8  (l^ol). 
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The  thermal  conductivity  of  an  aviation  kero. live,  Spec.  Eo.  JJnf.  R.I>.  2495.  «» 
measured  with  a  vertical,  ooaxial  cylinder  apparatus  in  the  temperature  range  15  *o 
SSHt  oressures  between  1  and  200  atm.  The  trend  of  these  results,  demonstrated  by 
the  influence  of  temperature  and  pressure  on  the  thermai ^ conductivity,  iis  0 

of  normal ,  nonassociating  liquids.  Smoothed  graphs  •howing  the  variatiwi  of^thermai 
conductivity  with  pressure  and  temperature  were  prepared.  At  temperatures  in  exoess  or 
280*0  noticeable  thermal  decomposition  of  leerosine  took  plaoe, 

the  catalytic  effect  of  the  material  of  the  receiving  cylinder,  a  97*/5*  eopper/hickel 
alloy  .About  If  of  Ulwx  .»  d.t.ot.O  aft.r  th.  k.ro.ln.  had  b«n  axpoMd  for 
aoDroxlmatoly  7  day.  to  tMp.rMur.»  b.tw.n  280  and  320*0.  »o  ouoh  daocpoaitlon  took 
place  In  th/aame  tanparatur.  lnt.r»al  aft.r  tha  raoalvln*  oyllnd.r  had  haan  raplaoad  by 

an  all  silver  one. 
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Zlmmaraohl.d,  W.  ,.,  Hck.1,  B.  1..  tot.  It.  A.  and  toHardw .  1.  J.( Standard  01U. 
HIGH-  PERFORMANCE  JET  JOELS  FROM  PETHOUtW.  tor  loan  to^oal  .oolaty.  Blylaion  at 
Petroleum  Chemistry.  Preprints  Jr,  no.  2,  B  47-50  (April  lMg)« 
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Blah-performance  military  Jet  aircraft  will  require  specially  tailored  fuels.  **»*»  f**1* 
oust  have  good  burning  quality,  high  gravimetric  and  volunetrio  heating  value,  theneal 
stability  to  temperatures  above  800*F,  low  volatility,  and  low  freezing  po *_ . 
bicyolic  naphthenes  containing  11  to  14  carbon  atoms  seem  best  Tor 
Jet  fuels.  Alkyl  bioyclic  naphthenes  were  prepared  in  the  laboratory  by  i***®**"**?"1 
reformer  bottou,  an  extract  of  oatalytio  cycle  oil,  and  fractions  of  oatalytlo  °F0l« 
oil  over  a  platinum  oatalyst.  These  produots  were  evaluated  oritically  as  high 
performance  Jet  fuels. 
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Zrelov,  T.  THE  LC7ELOPIEKT  Of  JET  FOILS  ABROAD.  Btoly.  1  TbUbnol.*)..  Tofllv  1 
Haul,  1869,  no.  12,  54-9.  (O.S.  Alr'Foro*.  MOL  *»Vl>  *®  288121,1 
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This  paper  surveys  Jet  fuel  developments  outside  Russia.  In  addition  t0  **!*“”*“* 
kerosene  and  wide-fraction  hydrocarbon  fuels,  mention  is  made  of  atudl.- 

metal-hydrooarbon  suspension,  boron  hydrldss,  free  radicals,  and  nuolear  * 

of  thermal  stability  and  the  use  of  additives  for  stability  improvement,  and  v«*s  on 
improvement  of  the  energy  characteristics  of  fuels  (heats  of  oombustioh. 
efficiency)  are  discussed.  The  relative  merits  of  paraffins,  naphthenes,  and  arometios 
as  fuel  components  are  considered. 
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Zrelov,  V.  N.,  METHODS  OF  ASSESSING  THE  QUALITY  OF  JIT  TOILS.  mirniya  I  Tekhnologiya 
Topllv  i  Masel,  1961,  no.  2,  66*70. 


This  is  a  general  review  article  of  Soviet  and  foreign  preotloe.  At  present  particular 
attention  is  being  directed  to  Methods  of  assessing  the  quality  of  new  high  boiling 
Jet  fuels.  Increasing  the  boiling  range  of  Jet  fuels  results  In  an  increase  In  the 
content  of  aromatic  hydrocarbons  to  as  Much  as  280»vhioh  can  result  In  Increased 
deposit  formation.  To  assess  deposit  formation  snail  laboratory  apparatus  has  been 
devised  in  which  the  fuel  Is  burned  and  the  amount  of  deposit  Measured.  This  gives  a 
better  assessment  of  deposit  forming  tendencies  than  the  earlier  Instruments,  for 
research  purposes  deposit  forming  tendencies  of  Jet  fuels  are  assessed  in  rigs  irith 
small  scale  Jet  turbine  oombustlon  chambers,  rigs  of  this  kind  have  been  developed  In 
the  USSR  by  Tereshchenko  and  abroad  by  0.  0.  Will  1mm  and  others*  Tereshohenko'a 
equipment  is  widely  used  to  study  other  properties  of  Jet  fuel. 


zrelov,  V.  N. ,  Marlnchenko,  If.  I.,  and  Shchagin,  V.  M.,  SEDIMENT  TORMATXOI  IN  JIT  ENGINE 
FUELS.  Khimiya  i  Tekhnologiya  Topliva  1  Nasal,  1957.  no.  7,  57-67. 
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Elevated  temperature  Is  the  main  factor  in  sediment  formation.  These  aro  formed  by 
oxidation  and  polymerisation  of  nitrogen-sulfur  and  oxygen- containing  (heteroatomlo) 
compounds.  Hydrocarbons  have  a  limited  capacity  to  retain  such  high-molecular  compounds 
either  in  solution  or  in  colloidal  dispersion. 

V  a*  4  a 
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Zrelov.  V.  M.  and  Nelekhln,  V.  M.,  ... .HH0T  Of  ORGANIC  NITROCKH  COMPOUNDS...!  IN]... 

I  DELS  FROM  SULFUR- 0  OWTAININQ  FETROIEUKS.  pp.  236-44}  >  in  Sbomik  Khimiya  Seraorganl- 
cheskikh  Soedinenii,  Sodershashohlkhsya  v  Xeftyakh  1  lefteproduktakh,  v.  4.  Moscow, 
dost optekhlsdat ,  1901.  (Rsferatlvnyl  Zhurnal,  Khimiya.  1962.  no.  3,  489,  abstr.  3N193). 

The  full  title  of  this  article  is  INVESTIGATION  Of  THE  X7VB0T  Of  OftOAVXO  MU— M  00N- 
POUNDS  ON  THE  CORROSIVE  ACTIVITY  AND  ON  THE  THERMAL  STABILITY  Of  THE  FJELS  THOM  SUXfDM- 
CONTAININO  PETROLEUMS. 

•  .  ;>■  A  :  - 

Corrosion. activity  of  fuels  and  antl-corroslve  aotlon  of  additives  were  observed. 
Thermal  stability  In  fuels  was  Increased  most  effectively  by  aliphatic  monoamines 
(dlootadecylamlne,  paraffinic  methylamlnes),  aromatic  tertiary  monoamines,  and  also  soms 
secondary  aromatic  monoamines  ( l.e. ,  monoethylanll ins  and  phenyl -e - naphthy lamina ) . 
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Zrelov.  V.  M.  and  Melekhln,  V.  M. ,  SWICT8  07  PHENOLS  AH)  AXXMX3  OK  8BDH0BR  fORMATICK 
IK  FUELS  CONTAINING  CRACKING  COMPONENTS.  Journal  of  Applied  Chemist*?  (U.S.S.R. ), 

34,  2400-0  (1961). 


Reduction  of  sediment  formation  in  fuels,  containing  cracking  components,  for  aviation 
gas-turbine  engines  is  a  difficult  problem.  At  temperatures  above  80*  these  fuels  are 
found  to  fora  Insoluble  solid  precipitates  (sediments)  and  produce  abundant  dark 
deposits  on  the  bronse  surfaces  of  the  engine.  Studies  of  toe  influence  of  oertaln 
chemical  compounds,  which  can  be  used  as  antisediment  additives,  on  these  effects  are 
of  considerable  Interest.  This  paper  gives  the  results  obtained  in  an  investigation 
of  phenols,  amines,  hydroxy  amines,  and  other  nitrogen- containing  compounds  as 
additives  for  prevention  of  deposits.  7or  assessment  of  their  effectiveness,  the  sub¬ 
stances  were  added  to  two  fuels;  one  was  obtained  from  low- sulfur  Orosnyl  oil,  and  the 
other  from  Tatar  oils  containing  0.3f£  of  sulfur.  The  fuels  contained  30jf  of  craolclng 
components.  Amines  and  oxyamines  appear  to  be  more  efficient  antioxidants  for  sul- 
furous  fuel,  while  phenols  are  better  in  low  sulfur  fuel.  A  high  antisediment  forming 
capacity  of  the  amide  of  stearic  acid,  whloh  prevents  any  deposition  of  sediment  in  hot 
fuel,  was  observed. 
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Zuber,  N.  (University  of  California,  Los  Angeles),  HXDRODYNAMIG  ASPECTS  ON  BOILING  HEAT 
TRANSFER.  U.  8.  Atomic  Energy  Commission,  AECU  -  4439,  1989.  190  pp.  (CA,  64,  11590f), 


A  theoretical  analysis  Is  given  for  five  aspeots  of  boiling.  The  analytical  modal  of 
Bosnjakovic  for  a  bubble  growing  in  a  uniformly  superheated  liquid  is  extended  to  Include 
a  non-uniform  field,  and  the  growth  is  shown  to  be  a  function  of  the  heat  flux  as  well  as 
the  superheat.  A  theory  for  the  diameter  and  emission  frequency  for  bubbles  at  a  cavity 
shows  both  factors  to  be  functions  of  the  cavity  diameter.  A  relation  is  derived  showing 
the  superheat  and  heat  flux  at  whloh  a  cavity  of  stated  diameter  will  nucleate.  The 
maximum  heat  flux  la  shown  to  be  caused  by  the  same  hydrodynamic  factor's  that  cause  flood¬ 
ing  In  perforated-plate  absorber  towers.  The  minimum  flux  In  film  boiling  Is  derived  from 
considerations  of  Taylor  Instability.  Soviet  literature  Is  reviewed  extensively.  114 
references. 


Zuber,  N.  (University  of  California,  Los  Angeles),  TEE  STABILITY  07  BOILING  HEAT  TRANSFER. 
American  Soolety  of  Mechanloal  Engineers.  Transactions,  80,  711-20  (1958).  (CA,  52, 
8641e). 
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Bolling  heat  transfer  In  the  auoleate  region  is  reviewed.  The  transition  film-boiling 
region  Is  analysed  by  considering  the  stability  of  a  plane  vortex  sheet  separating  two 
invisold  fluids.  By  using  the  olassloal  results  of  Helmholtx,  Kelvin,  and  Rayleigh; 
expressions  have  been  derived  that  predict  the  maximum  and  minimum  heat-transfer  rates  In 
the  nucleate  and  the  film-boiling  regimes,  respectively.  The  model  exhibits  the  essential 
features  of  the  phenomenon  and  shows  good  agreement  with  experimental  data. 
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Z^osld,  B.I.  and  Spald,  P.W.,  3KCGBEARI  XMJSOTXON  OFfl IKfl  INTO  A  AUfKXSCKZO  PLOW. 
California  Inatltuta  of  Technology.  Jet  Propulsion  Center,  October  1168.  62  pp. 
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The  flow  field  around  the  Injection  part  for  secondary  injection  of  a. gas  into  a 
supersonic  streaa  has  been  studied  experimentally.  Mew  Information  concerning  pressure 
fields,  concentration  fields,  and  shoclc  shapes  is  presented.  Results  are  of  interest 
concerning  fundamental  processes  In  the  region  of  fuel  lnjeotlon  into  a  supersonic  burner. 
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BRITAIN'S  MACH-3  RESEARCH  AIRCRAFT  *THS  BRISTOL  188  ANALYSED.  Aeroplsne  and 
Astronautics,  100.  no.  2586,  517-21  t!96l). 
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The  paper  gives  a  fairly  detailed  description  of  the  airplane,  particularly  novel 

features  of  the  alrfrasw.  Steel  oonstruotlon  is  used  In  this  two-engined  alroraft 

designed  for  sustained  Mach  3  flight.  Thermal  problems  are  discussed,  and  use  of  the 

fuel  as  a  heat  sink  for  cooling  hydraulic  fluid,  gear  box  oil,  eleotrloal  machinery,  r 

and  Instrumentation  Is  described.  Controlled  reoyole  of  fuel  through  the  heat  exchangers 

is  used  to  aocosnodate  the  cooling  load  at  varying  fuel  use  rates. 
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F  INDUE}  FUSELAGE  CONDITIONS  AT  MACH  4.  Engineering,  194.  625  (NoV.  9.  1962). 
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A  brief  description  of  a  laboratory  opertlng  at  the  Royal  Alroraft  Establishment; 
Famborough,  Is  given.  The  funotloh  of  the  laboratory  is  to  test  the  efficiency  of 
various  designs  of  cooling  systems  and  wall  Insulation  for  aircraft  under  conditions  up 
to  Mach  4  and  80,000  ft.  The  test  Chamber  oan  accommodate  sections  of  a  full  slse 
fuselage.  ...3* 
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A  LOBRICAET.  Chemical  Week.  no.  12,  84  (8epte«M»  21,  Uftl). 
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A  lubricant,  Shall  VHT  Fluid  "E",  of farad  by  Shall  Oil  Co.  la  a  polyphanyl  athar  with 


good  tanparatura  stability  which  has  performed  vail  In  high- spa sd  antifriction  baarlngs 
azposad  to  oxidation  and  radiation.  Fosslbla  applications  includa  supersonic  aircraft 
and  rockets. 


NEW  CONCEPTS  STEM  FROM  FREE  RADICAL  WORK  AT  ESSO  RESEARCH  AMR 
Chemical  and  Engineering  News,  41,  no.  43,  40*2,  141  (1963) . 


A  survey  of  work  by  A.  A.  Oswald  at  al  since  1967  on  free  radical  reactions  of 
dl olefins  and  acetylene  with  thiols  (undertaken  to  explain  the  formation  of  black 
pyrrole  sludges  in  stored  hydrocarbon  fuels  and  the  inhibiting  notion  of  alhylsmlne 
stabilisers)  covers  studies  of  the  Xharasoh  hydroperoxide  oooxldatlon  mechanism;  the 
reactions  of  hydroperoxides  with  alky  lamina  s;  the  chemistry  and  stare  oohamlstry  of 
allyllc  radical  intermediates)  the  cooxldatlon  of  thiols  and  phenylaoetylene  to 
phenylglyoxal  hemlthloacetals ,  which  involves  the  selective  oxidation  of  an  acetylene 
bond  by  molecular  oxygen;  and  the  selective  free-radical  addition  to  allene  by  a 
terminal  attaok  aechanlsa. 


(I960), 


NEW  FUELS  HAVE  HIGH  HEAT  SINK  VALUES.  Aviation  Week,  £5,  no.  14,  90-2 


The  article  summarises  a  paper  given  by  R.  R.  Hibbard  at  a  recent  A. 0.8.  meeting.  In 
the  paper  Hibbard  compared  the  light  hydrocarbons  (methane,  ethylene,  propane)  to  con¬ 
ventional  Jet  fuels  (JP-4,  JP-2)  as  endothermic  fuels.  The  article  tabulates  vapor 
pressure  data,  heat  sink  oapaoltles,  heats  of  oombustlon,  flammability  limits, 
spontaneous  ignition  temperatures,  and  densities  for  these  fuels. 
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RAHJBTS,  STATS  Of  T8S  AIT,  1969.  Astronautics,  no.  11,  49,  >171  (19A>). 
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SST  BT  *70t.  Maohine  Design,  £,  154-8  (April  11,  1983). 
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popular  exposition  of  com  of  tho  do  sign  problems  of  tho  present  cowaraiai  w*nh  x  •am  4 
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Soptonbor  7-11,  1948.  Baltlnoro,  Williams  *  Wilkins,  1949. 
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laong  tho  noro  pertinent  popors  published  in  this  voluno  are  1  B.  F.  KUlins,  "Tho 
Spontaneous  Combustion-  of  fuels  Injected  into  a  lot  gas  Stream’  v  Joat  "■**«««„. 

°ThidBJml^avii0CitPr,f*lf  Hydf°°ir?0n’Alr  ,,1*tttp•, "  •  *  •  f  •  3trickland-Cons table , 

Th*  Burning  Velocity  of  Oases  in  Relation  to  the  Ignition  Delay  *rlod".  ».  j.  D.ry, 

Development  of  a  Combustion  Wave  in  a  flowing  gas",  other  papers  on  kinetiesj-and 
detonations  are  also  of  interest.  ' 
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Technology,  September  1-5,  1952.  Baltimore,  Williams  and  Wilkins,  1953. 
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Among  the  more  pertinent  papers  published  In  this  volume  are  i  J.  Friedman,  et  al,  "The 
engineering  Application  of  Cosibustlon  Research  to  Ramjet  Engines".  R.  Siestrunok,  et  al, 
"Some  Properties  of  Stationary  Detonation  Haves".  0.  L.  Dugger,  et  al,  Aflame  Velocities 
of  Hydro carbon -Oxygen-nitrogen  Mixtures".  Other  papers  on  kinetics  and  fundamental 
processes  In  flames  and  detonations  me  also  of  Interest. 
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SYMPOSHM  (INTERNATIONAL )  OM  COMBUSTION,  5th,  university  of  Pittsburgh, 
August  30-September  3,  1954.  Maw  York,  Relnhold,  1955. 


Among  the  more  pertinent  papers  published  In  thds  volume  are  i  p.  Lloyd,  "Problems  of 
Turbo-Jet  Combustion".  J.  P.  Longwell,  "Combustion  problems  in  Ramjets”.  R.  S.  Broke* , 
et  al,  "Effect  of  Temperature,  Pressure,  and  Composition  on  Ignition  Delays  for  Propane 
Flmses".  Other  papers  on  kinetics  and  fundamental  processes  in  flasMs  and  detonations 
are  also  of  interest. 


SYMPOinM  (INTERNATIONAL)  OR  COMBUSTION;  6th,  Tale  University,  August  19-24, 
1956.  Hew  York,  Re inhold,  1957. 


Among  the  more  pertinent  r papers  published  in  this  volume  are t  L.  N.  Xhltrln,  et  al, 
"Thermal  Theory  of  Ignition  of  das  Mixtures t  Limiting  Conditions".  H.  C.  Hottel, 
et  al,  "Combustion  Studies  in  a  Stirred  Reaotor".  V  J.  Wohlenberg,  "A  Dlsousslon  of 
the  Relations  Existing  Between  Limiting  Energy  Release  Rates  and  Blowout  for  Hydrocarbon 
Fuels".  B.  D.  Brown,  et  al,  "Flame  stabilisation  in  Fast  Streams"  (a  panel  dlsousslon). 
Other  .  papers  on  kinetics  and  fundamental  processes  in  flames  and  detonations  are  also  of 
Interest. 
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September  3,  1958.  London,  futterworth,  1959. 
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Anong  tho  nor*  pertinent  papers  published  in  this  volume  arts  R  t  Minor.  "Som 
factors  Governing  tho  Ignition  Delay  of  s  Osseous  fuel",  p.  fray  et  al,  "The  The  mol 
Theory  of  Induction  Periods  end  Ignition  Delays ".  c.  J.  Chang,  et  el,  "Ignition  Delay 
of  Propane  in  Air  Between  725-880*0  Under  Isothemal  Conditions".  J  A.  Sege,  et  el. 

An  Attempt  at  Measuring  Homogeneous  Ignition  Temperatures".  L.  M.  Khitrln,  "On  Son* 
Consequences  of  the  Thermal  Theory  of  Ignition  In  a  fast  flow".  J.  A.  Hicholls,  et  al. 

Studies  in  Connection  with  Stabilised  Detonation  Vaves".  Other  papers  on  kinetics  and 
fundamental  processes  In  flames  and  detonations  are  also  of  interest. 
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Symposium  (International)  on  Combustion,  8th,  California  Institute  of 
Technology,  August  28-Sept*mber  3.  i960.  Baltimore,  Williams  and  Wilkins,  1962. 


Among  the  more  pertinent  papers  published  In  this  volume  arei  a.  0.  Saytaev.  et  al. 
Study  of  Combustion  of  an  Adlabatloally  Heated  Gas  Mixture".  J,  A.  Hicholls  et  al, 
"Recent  Results  on  standing  Detonation  Waves".  R.  Xling  et  al,  "Detonation  in  Shook- 
Wave  Ignited  Xerosene-Alr  Mixtures".  Y.  Tanas awa,  "a  Study  on  the  Internal  Vaporising 
Combustor  .  P.  A  Teener  et  al,  "The  formation  of  Dispersed  Carbon  In  Hydrocarbon 
Diffusion  flues  .  other  papers  on  kinetics  and  fundamental  processes  in  flames  and 
detonations  are  also  of  interest. 
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Symposium  (International)  on  Combustion,  9th,  Cornell  university,  August  27- 
September  1,  1962.  Hew  York,  Aoademlo,  1963. 


Among  the  more  pertinent  papers  published  In  this  volume  are  1  J.  a.  Hicholls,  "Standing 
Detonation  Waves  .  I.  H.  Momtohiloff  et  al,  "Calculation  of  Ignition  Delays  for  Hyper¬ 
sonic  Ramjets  .  T.  Asaba  et  al,  "A  Shook  Tube  Study  of  Ignition  of  Me  thane -Oxygen  Mix¬ 
tures  .  0.  R.  Orr,  Combustion  of  Hydrocarbons  Behind  a  Shook  Wave".  Other  papers  on 
fundamental  klnetlos  and  other  processes  in  flames  and  detonations  are  also  of  interest. 
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